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GLVFRYHU\DQGLQQRYDWLRQ7KH16)ZRUNVKRSUHSRUW
³3ODQQLQJIRU&\EHULQIUDVWUXFWXUH6XSSRUW´VWDWHV
³&,>&\EHULQIUDVWUXFWXUH@FKDQJHVWKHUXOHVDQG
IRXQGDWLRQVRIWKHUHVHDUFKHQGHDYRUDFURVVPXFK
RI16)&,VRIWZDUHLVDQHZFODVVRIDUWLIDFWWKDW
VKRXOGEHWKHWDUJHWRIH[SOLFLWGHVLJQFRQVWUXFWLRQ
VWXG\DQGHYROXWLRQµ>@'XULQJ0DUFKRI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,QGLDQD8QLYHUVLW\KRVWHGDQ16)IXQGHGZRUNVKRS
RQ&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\DQG
5HXVDELOLW\WRH[DPLQHWKHJHQHUDOLVVXHVRIVRIWZDUH
VXVWDLQDELOLW\DQGFRQVLGHUWKHTXHVWLRQ´JLYHQ
PLOOLRQVRIGROODUVLQYHVWHGLQVRIWZDUHGHYHORSPHQW
KRZZLOOVRIWZDUHLPSRUWDQWWRWKH86UHVHDUFKDQG
HQJLQHHULQJFRPPXQLWLHVEHLGHQWLÀHGPDLQWDLQHG
DQGVXSSRUWHGRYHU\HDUVWRGHFDGHV"µ
&\EHULQIUDVWUXFWXUHVRIWZDUHLVDFULWLFDOQDWLRQDO
DVVHWDQGDVWKH16)SXUVXHVLWVVWUDWHJLHVIRUVW
FHQWXU\LQQRYDWLRQWKHUHLVQRWLPHEHWWHUWKDQ
WKHSUHVHQWWRPRUHWKRURXJKO\XQGHUVWDQGKRZWR
FUHDWHDQGLPSOHPHQWPXOWLSOHVXVWDLQDEOHPRGHOV
IRUVRIWZDUHDYDLODELOLW\XVDELOLW\DQGSURYHQDQFH
PDQDJHPHQW6XVWDLQDELOLW\LQWKLVFDVHKDVWZR
PHDQLQJVÀUVWWKHQHHGIRUORQJWHUPIXQGLQJWR
GHYHORSDQGPDLQWDLQWKHVRIWZDUHDQGVHFRQGWKH
QHHGWRFUHDWHVRIWZDUHWKDWOLYHVEH\RQGWKHSURSRVDO
E\ZKLFKLWVFUHDWLRQLVIXQGHG
&RPPHUFLDOL]DWLRQLVQRWDOZD\VDYLDEOHURXWHWR
VRIWZDUHVXVWDLQDELOLW\$OWHUQDWLYHVVXFKDVRSHQ
VRXUFHDQGFRPPXQLW\VRXUFHPRGHOVIRUVRIWZDUH
FUHDWLRQDQGPDLQWHQDQFHDUHSURYLQJYLDEOHIRUORQJ
WHUPVXVWDLQDELOLW\RIVRPHW\SHVRIDSSOLFDWLRQV
6RPHVRIWZDUHFULWLFDOWRWKH86QDWLRQDOUHVHDUFK
DJHQGDVXSSRUWVDUHODWLYHO\VPDOOFRPPXQLW\DQG
WKXVH[LVWVLQDYDULHW\RIOHVVUHOLDEOHVWDWHV:KHQ
VRIWZDUHGHYHORSHGDVSDUWRIIHGHUDOO\VXSSRUWHG
UHVHDUFKGHYHORSVDVLJQLÀFDQWXVHUEDVHDQGWDNHV
RQDQLPSRUWDQWUROHLQHQDEOLQJGLVFRYHU\LWLVYLWDO
WRPDLQWDLQDQGZKHUHDSSURSULDWHH[WHQGVXFK
VRIWZDUH7KHOLIHF\FOHRIVXFKVRIWZDUHVKRXOGEH
FRQVFLHQWLRXVO\DQGDFWLYHO\SODQQHGDQGPDQDJHG
6L[W\ÀYHSDUWLFLSDQWVFRPSULVLQJDGLYHUVHDQG
LQWHUQDWLRQDOJURXSRIH[SHUWVDWWHQGHGWKHZRUNVKRS
&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\DQG
5HXVDELOLW\WRGLVFXVVWKHVHDQGRWKHULVVXHV
3DUWLFLSDQWVH[DPLQHGVXFFHVVIXOPRGHOVIRU
VXVWDLQDELOLW\VXFKDVWKH2SHQ6FLHQFH*ULGDQG
6DNDL2SHQVRXUFHDQGFRPPXQLW\VRXUFHVRIWZDUH
WUHQGVZHUHH[DPLQHGSUHVHQWLQJDQDOWHUQDWLYHWR
VRIWZDUHFRPPHUFLDOL]DWLRQ2SHQVRXUFHVRIWZDUH
PDQDJHPHQWDUFKLYDODQGSUHVHUYDWLRQVROXWLRQV
VXFKDV6RXUFH)RUJHDQG$SDFKHZHUHGLVFXVVHG
LQGHSWKDORQJZLWKWKHSUREOHPVRIVXVWDLQDELOLW\
IRUWKHUHSRVLWRULHVWKHPVHOYHV$QH[DPLQDWLRQRI
FXUUHQWVXFFHVVIXOPRGHOVIRUVXVWDLQDELOLW\RI16)
IXQGHGVFLHQFHDQGHQJLQHHULQJVRIWZDUHUHYHDOHG
WKDWDOOGHYHORSDWOHDVWVRPHRIWKHLUVRIWZDUHDV
RSHQVRXUFH5HOHDVLQJVRIWZDUHDVRSHQVRXUFHLV
KHOSIXOLQHQDEOLQJVXVWDLQDELOLW\EXWQRWVXIÀFLHQWWR
HQVXUHVXVWDLQDELOLW\7KHUHDUHPDQ\RWKHUUHDVRQV
WRRSHQVRXUFHVRIWZDUHLQFOXGLQJNQRZOHGJH
WUDQVIHUHGXFDWLRQYDOLGDWLRQDQGIDFLOLWDWLQJUHXVH
3DUWLFLSDQWVGLVFXVVHGGHYHORSPHQWRI
F\EHULQIUDVWUXFWXUHVRIWZDUHDVSDUWRIDUHVHDUFK
SURMHFWDQGKRZLWGLIIHUVIURPSURIHVVLRQDOO\
GHYHORSHGFRPPHUFLDOVRIWZDUH6RIWZDUHPD\
DFTXLUHVWDWXVDVLQIUDVWUXFWXUHLQDWOHDVWWZRZD\V
VRPHRQHZULWHVVRPHWKLQJVRXVHIXOWKDWLWEHFRPHV
ZLGHO\XVHGZLWKLQDFRPPXQLW\RUDFURVVPXOWLSOH
FRPPXQLWLHVRUVRIWZDUHLVGHYHORSHGDVSDUWRI
DSODQWRSURYLGHLQIUDVWUXFWXUH5HFRJQL]LQJDQG
DGGUHVVLQJWKHWUDQVLWLRQWKDWRFFXUVLQWKHÀUVWRI
 ([HFXWLYH6XPPDU\
6XVWDLQDELOLW\%RRNLQGG 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WKHVHFDVHVZKHQH[LVWLQJVRIWZDUHQHHGVWREH
HYROYHGLQWRLQIUDVWUXFWXUHDUHSDUWLFXODUO\LPSRUWDQW
DQGXQDGGUHVVHGQHHGV
'LVFXVVLRQRI&,VRIWZDUHIRFXVHGRQWKHUHDOLWLHV
RIKRZLWLVGHYHORSHGWRGD\RIWHQE\VWXGHQWVZLWK
OLWWOHIRUPDOWUDLQLQJLQVRIWZDUHGHYHORSPHQW,W
EHFDPHFOHDUWKDWSURMHFWVPXVWEHSODQQHGZLWK
VXVWDLQDELOLW\DQGFRPPXQLW\QHHGVLQPLQGUDWKHU
WKDQFUHDWHGDVDPHDQVWRDUHVHDUFKHQGIRUD
VLQJOHUHVHDUFKHULQDGRPDLQVFLHQFH&RQVLGHUDEOH
GLVFXVVLRQWKURXJKRXWWKHZRUNVKRSFHQWHUHGRQ
WKHTXHVWLRQ´+RZFDQHGXFDWRUVDVVLVWLQWKH
SURGXFWLRQRIVXVWDLQDEOHUHXVDEOHVRIWZDUHWKURXJK
EHWWHUHGXFDWLRQLQFRPSXWHUVFLHQFHDQGVRIWZDUH
HQJLQHHULQJ"µ
7KHFKDQJLQJUHODWLRQVKLSEHWZHHQVRIWZDUH
VXVWDLQDELOLW\DQGPDLQWHQDQFHDQGWKHQDWXUHRI
VFLHQWLÀFUHSURGXFLELOLW\LQIRUPHGWKHGLVFXVVLRQRQ
GHYHORSLQJSURFHVVHVIRUOLIHF\FOHPDQDJHPHQWRI
VRIWZDUHVRIWZDUHDUWLIDFWVDQGGDWD$SDUWLFXODUO\
LPSRUWDQWSUHFXUVRUWRVFLHQWLÀFUHSURGXFLELOLW\LVWKH
DELOLW\WRFROOHFWDQGPDQDJHWKHSURYHQDQFHRIERWK
GDWDDQGVRIWZDUHDQGPRUHLPSRUWDQWO\WRPDQDJH
WKHUHODWLRQVKLSVEHWZHHQWKHWZR,WLVDOVRLPSRUWDQW
WKDWGHYHORSHUVUHPHPEHUWKDWKDUGZDUHDQGXVHU
LQWHUIDFHVHYROYHUDSLGO\$VPXFKDVSRVVLEOH
VRIWZDUHVKRXOGUXQLQGHSHQGHQWRIVSHFLÀFKDUGZDUH
DQGVKRXOGXVHLQWXLWLYHLQWHUIDFHVWKDWGRQRW
GHSHQGXSRQH[WHQVLYHNQRZOHGJHRIWKHRSHUDWLQJ
HQYLURQPHQW
&RPPHUFLDOL]DWLRQLVRIWHQUHFRPPHQGHGDVRQH
SRVVLEOHSDWKWRVRIWZDUHVXVWDLQDELOLW\LQJHQHUDO
+RZHYHUWKHRYHUDUFKLQJWKHPHRIWKLVUHSRUWLVWKH
QHHGIRUWKH16)WRGLUHFWO\VXSSRUWVRPHFULWLFDO
&,VRIWZDUHDVUHVHDUFKLQIUDVWUXFWXUH$PRQJWKHVH
DVSHFWVDUHVXSSRUWIRUFULWLFDOEDVLF&,VRIWZDUH
IXQFWLRQDOLWLHVVXSSRUWIRULPSRUWDQW&,FRGHVWKDW
DUHIRXQGDWLRQDOWRRWKHUVFLHQWLÀFUHVHDUFKDQG
VXSSRUWIRUSHRSOHZKRZULWHPDLQWDLQDQGSURYLGH
FRQVXOWLQJH[SHUWLVHDERXWVXFKVRIWZDUH
7KLVGRFXPHQWUHÁHFWVWKHDFWLYLWLHVGLVFXVVLRQV
DQGFRQVHQVXVRIWKHWZRGD\ZRUNVKRSDQG
VXEVHTXHQWUHVHDUFKDQGZULWLQJRQVSHFLÀFSRLQWV
UDLVHGDWWKHZRUNVKRS$WZRGD\ZRUNVKRSLVQRW
DVXIÀFLHQWSHULRGRIWLPHWRGLVFXVVFROOHFWGDWD
ÀQGDSSURSULDWHUHIHUHQFHVDQGFRPHWRFRQVHQVXV
RQWRSLFVDVFRPSOLFDWHGDVWKRVHDGGUHVVHG
GXULQJWKHFRXUVHRIWKHZRUNVKRS7KHUHIRUH
DIWHUWKHZRUNVKRSZDVFRQFOXGHGDVPDOOJURXS
RIYROXQWHHUVIRUPHGDZULWLQJFRPPLWWHHDQG
SXUVXHGGHWDLOLQJGLVFXVVLRQVWKDWWRRNSODFHDQG
ÁHVKLQJRXWDQDO\VHVRIWRSLFVWKDWZHUHEURXJKWXS
IROORZLQJWKHVSLULWRIGLVFXVVLRQDWWKHZRUNVKRS$
SHQXOWLPDWHYHUVLRQRIWKLVGRFXPHQWZDVFLUFXODWHG
DPRQJDOODWWHQGHHVDWWKHZRUNVKRSZKRZHUH
DVNHGWRHQGRUVHWKHGRFXPHQWVXJJHVWFKDQJHVWR
WKHGRFXPHQWRUREMHFWWRWKHGRFXPHQWLQSDUWRU
LQZKROH7KLVJHQHUDWHGVXJJHVWLRQVWKDWLPSURYHG
WKHSUHFLVLRQRIWKHGRFXPHQWLQLPSRUWDQWZD\V
0RUHWKDQWZRWKLUGVRIWKHZRUNVKRSDWWHQGHHV
RWKHUWKDQUHSUHVHQWDWLYHVRIIHGHUDOIXQGLQJ
DJHQFLHVZKRZHUHUHFXVHGIURPFDVWLQJDQRSLQLRQ
RQWKHGRFXPHQWYRLFHGWKHLUHQGRUVHPHQWRIWKH
GRFXPHQWDQGQRQHREMHFWHG:LWKWKLVRXWFRPH
LWVHHPVIDLUWRDVVHUWWKDWWKLVGRFXPHQWUHSUHVHQWV
VWURQJFRQVHQVXVRIWKHZRUNVKRSDWWHQGHHV
,QFOXGHGLQWKLVGRFXPHQWDUHÀQGLQJVDQG
UHFRPPHQGDWLRQVWRWKH16)
)LQGLQJ$FRPELQDWLRQRIIRFXVRQV\VWHPDWLF
FROOHFWLRQDQGGH¿QLWLRQRIXVHUUHTXLUHPHQWVDQG
FRQVLVWHQWDSSOLFDWLRQRIJRRGVRIWZDUHHQJLQHHULQJ
SUDFWLFHVDUHLPSRUWDQWLQHQDEOLQJWKHVXVWDLQHG
XWLOLW\DQGVXVWDLQDELOLW\RIF\EHULQIUDVWUXFWXUH
VRIWZDUH
)LQGLQJ%HFDXVHRIWKHLPSRUWDQFHRI
UHSURGXFLELOLW\RIVFLHQWL¿FUHVXOWVDQGWKHFKDOOHQJHV
LQPDLQWDLQLQJVRIWZDUHIRUVPDOOVFLHQWL¿F
FRPPXQLWLHVRYHUORQJSHULRGVRIWLPHLWLVFULWLFDO
WKDWF\EHULQIUDVWUXFWXUHVRIWZDUHEHGHYHORSHGDQG
UHOHDVHGXVLQJDQRSHQVRXUFHVRIWZDUHOLFHQVH
DSSURYHGE\WKH2SHQ6RXUFH,QLWLDWLYHKWWSZZZ
RSHQVRXUFHRUJDQGWKDWVRXUFHFRGHEHPDQDJHG
DQGDUFKLYHGDSSURSULDWHO\
)LQGLQJ7KH16)KDVJHQHUDOO\EHHQIXQGLQJ
F\EHULQIUDVWUXFWXUHVRIWZDUHDVLILWZHUHLQWKH
FDWHJRU\RIµGLVFRYHU\¶ʊIXQGHGWKURXJKFRPSHWLWLYH
SHHUUHYLHZHGSURSRVDOVEDVHGRQWKHUHYLHZFULWHULD
XVHGIRUGLVFRYHU\SURSRVDOV
)LQGLQJ&\EHULQIUDVWUXFWXUHVRIWZDUHLV
LQIUDVWUXFWXUHʊLQSDUWLFXODULQWHUPVRI16)
VWUDWHJLFJRDOGH¿QLWLRQF\EHULQIUDVWUXFWXUHVRIWZDUH
LVUHVHDUFKLQIUDVWUXFWXUH
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)LQGLQJ7KHUHLVVRPHF\EHULQIUDVWUXFWXUH
VRIWZDUHWKDWLVXQLTXHO\RUSULPDULO\YDOXDEOHWR
WKH16)DQG16)IXQGHGUHVHDUFKHUVLQWKHVDPH
IDVKLRQDVRWKHUXQLTXHUHVHDUFKLQIUDVWUXFWXUH
IXQGHGDQGVXVWDLQHGE\WKH16)$SDUWLFXODUSLHFH
RIF\EHULQIUDVWUXFWXUHVRIWZDUHJHQHUDOO\KDVDORQJHU
OLIHVSDQWKDQF\EHULQIUDVWUXFWXUHKDUGZDUH
5HFRPPHQGDWLRQ:KHQIXQGLQJVRIWZDUH
UHVHDUFKDQGGHYHORSPHQWWKH16)VKRXOG
SXWVLJQL¿FDQWHPSKDVLVRQWKHXVHRIVRXQG
VRIWZDUHHQJLQHHULQJSUDFWLFHVLQHYDOXDWLRQRI
SURSRVDOVDQGGLVWULEXWLRQRIIXQGLQJVXSSRUW
5HFRPPHQGDWLRQ$FRQGLWLRQRI16)
VXSSRUWIRUFUHDWLRQDQGGHYHORSPHQWRIDQ\
F\EHULQIUDVWUXFWXUHVRIWZDUHVKRXOGEHWKH
UHOHDVHRIVRIWZDUHXQGHUDQRSHQVRXUFH
OLFHQVH
5HFRPPHQGDWLRQ8VLQJWKHWHUPLQRORJ\RI
WKH1DWLRQDO6FLHQFH)RXQGDWLRQ¶VIRXUVWUDWHJLF
JRDOVRXWOLQHGLQLWV±VWUDWHJLFSODQ
WKH16)VKRXOGFUHDWHIXQGLQJPHFKDQLVPV
WKDWVXSSRUWWKHRQJRLQJVXVWDLQDELOLW\DQG
PDLQWHQDQFHRIF\EHULQIUDVWUXFWXUHVRIWZDUHDV
5HVHDUFK,QIUDVWUXFWXUHHPSOR\LQJPHFKDQLVPV
DQGHYDOXDWLRQFULWHULDDSSURSULDWHWR5HVHDUFK
,QIUDVWUXFWXUHUDWKHUWKDQ'LVFRYHU\
)LQGLQJ:KHQF\EHULQIUDVWUXFWXUHVRIWZDUHLV
SURPRWHGDVLQIUDVWUXFWXUHDQGRUWKHUHDUHUHTXHVWV
WRIXQGLWDVVXFKVRIWZDUHVKRXOGEHPHDVXUHG
DQGHYDOXDWHGDFFRUGLQJWRPHWULFVUHOHYDQWWR
LWDVLQIUDVWUXFWXUHSHUVHVXFKDVWKHQXPEHURI
UHVHDUFKHUVZKRGHSHQGRQXVHRIVXFKVRIWZDUH,W
LVDSSURSULDWHIRUWKH16)WREDVHGHFLVLRQVDERXW
ZKHWKHURUQRWWRVXSSRUWWKHVXVWDLQDELOLW\DQG
PDLQWHQDQFHRIF\EHULQIUDVWUXFWXUHVRIWZDUHDQG
KRZPXFKVXSSRUWWRSURYLGHRQWKHEDVLVRIVXFK
PHWULFV,QGHSHQGHQWDVVHVVPHQWRITXDOLW\DQG
LPSDFWVKRXOGEHVWURQJO\HQFRXUDJHG
)LQGLQJ0XFKVRIWZDUHFULWLFDOWRWKHZRUN
RI16)IXQGHGUHVHDUFKHUVLVQRWGHYHORSHGRU
PDLQWDLQHGLQDZD\WKDWFRUUHVSRQGVWRLWVLPSRUWDQFH
WRWKHVFLHQFHDQGHQJLQHHULQJFRPPXQLW\7KH
VFLHQFHDQGHQJLQHHULQJUHVHDUFKFRPPXQLW\
RIWKH86VXIIHUVIURPWKHIDFWWKDWVRIWZDUHLV
QRWGHYHORSHGDQGPDLQWDLQHGLQDZD\WKDWLV
PRUHVXVWDLQDEOH%HKDYLRUFKDQJHRQWKHSDUWRI
GHYHORSHUVDQGIXQGLQJDJHQFLHVLVUHTXLUHGWRPDNH
F\EHULQIUDVWUXFWXUHVRIWZDUHPRUHVXVWDLQDEOH
)LQGLQJ(IIRUWVVXFKDVWKRVHGRFXPHQWHGLQWKH
&RPSXWLQJ&XUULFXOXPWRHPSKDVL]HVRIWZDUH
HQJLQHHULQJHGXFDWLRQDQGWKH'HIHQVH$GYDQFHG
5HVHDUFK3URMHFWV$JHQF\'$53$IXQGHGSURMHFW
WRVWXG\FRPSXWDWLRQDOVFLHQFHDQGHQJLQHHULQJDUH
RIFRQVLGHUDEOHKHOSLQHVWDEOLVKLQJEDVLFSULQFLSOHV
RIVRIWZDUHHQJLQHHULQJPHWKRGRORJ\DQGWHFKQLTXHV
LQWRFRPSXWDWLRQDOO\RULHQWHGVFLHQWL¿FGLVFLSOLQHV
)LQGLQJ7KHFRPSXWHUVFLHQFHFRPSXWDWLRQDO
VFLHQFHDQGFRPSXWDWLRQDOO\RULHQWHGVFLHQWL¿F
GLVFLSOLQHVZRXOGEHQH¿WIURPWKHZLGHVSUHDG
DGRSWLRQRIRQHRUDYHU\IHZVWDQGDUGH[FHOOHQW
WH[WERRNVRURWKHUOHDUQLQJPDWHULDOVLQVRIWZDUH
HQJLQHHULQJ
5HFRPPHQGDWLRQ7KH16)VKRXOGVXSSRUW
MRLQWHIIRUWVZLWKRUJDQL]DWLRQVVXFKDVWKH
$VVRFLDWLRQIRU&RPSXWLQJ0DFKLQHU\$&0
WKH,(((&RPSXWHU6RFLHW\RU&RPSXWLQJ
5HVHDUFK$VVRFLDWLRQ&5$LQFRUSRUDWLQJ
WKHH[LVWLQJZRUNGRQHYLD'$53$VXSSRUW
WRIDFLOLWDWHGHYHORSPHQWRILQWHUGLVFLSOLQDU\
FRXUVHVDQGFRXUVHPDWHULDOVRQVRIWZDUH
HQJLQHHULQJWKDWDUHDSSURSULDWHERWKIRU
FRPSXWDWLRQDOVFLHQFHDQGIRUHQJLQHHULQJ
VWXGHQWVZKRDUHQRWFRPSXWHUVFLHQWLVWV
5HFRPPHQGDWLRQ$OOUHVHDUFKHUVGHYHORSLQJ
VRIWZDUHVKRXOGGRVRXVLQJJRRGVRIWZDUH
HQJLQHHULQJSUDFWLFHVHYHQLIWKH\LQWHQG
WRXVHWKHVRIWZDUHRQO\IRUWKHPVHOYHVEXW
SDUWLFXODUO\LIWKHUHLVUHDVRQWREHOLHYHWKDW
WKHVRIWZDUHPLJKWHYROYHLQWRDORQJHUOLYHG
LQIUDVWUXFWXUHUROH
5HFRPPHQGDWLRQ7KH16)VKRXOGHVWDEOLVK
DQGIXQGSURFHVVHVIRUFROOHFWLQJFRPPXQLW\
UHTXLUHPHQWVDQGSODQQLQJORQJWHUP&,
VRIWZDUHURDGPDSVWRVXSSRUWFRPPXQLW\
UHVHDUFKREMHFWLYHV6XFKDSURFHVVPD\EH
LQIRUPHGE\EXWLVGLVWLQFWIURPDQHQXQFLDWLRQ
RIJUDQGFKDOOHQJHSUREOHPV:KHQWKH
16)VROLFLWVSURSRVDOVIRUVRIWZDUHWREH
GHYHORSHGLQWHQWLRQDOO\DVF\EHULQIUDVWUXFWXUH
VXFKVROLFLWDWLRQVVKRXOGFDOOIRUIXQGLQJ
IRULQWHQVLYHDQGH[WHQVLYHVWDNHKROGHU
UHTXLUHPHQWVGHWHUPLQDWLRQDVSDUWRIIXQGHG
DFWLYLWLHV
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5HFRPPHQGDWLRQ7KHVFLHQWL¿FFRPPXQLW\
VKRXOGSURPRWHVFLHQWL¿FUHSURGXFLELOLW\7KLV
FDQEHGRQHE\UHTXLULQJWKDWWKHSURYHQDQFHRI
VRIWZDUHXVHGLQVFLHQWL¿FUHVHDUFKEHFDUHIXOO\
WUDFNHGDQGWKDWYHUVLRQVXVHGLQSDUWLFXODU
H[SHULPHQWVEHGRFXPHQWHGLQVFLHQWL¿F
SXEOLFDWLRQVVRIWZDUHGDWDDQGVRIWZDUH
DQGGDWDDUWLIDFWVXVHGLQDQDO\VHVVKRXOGEH
DYDLODEOHIRUUHYLHZDORQJZLWKWKHWH[WRID
VFLHQWL¿FSXEOLFDWLRQDVSDUWRIWKHSHHUUHYLHZ
SURFHVVSULRUWRSXEOLFDWLRQDQGGDWDDQG
VRIWZDUHXVHGLQWKHGHYHORSPHQWRIDVFLHQWL¿F
SXEOLFDWLRQVKRXOGEHHVFURZHGRUDUFKLYHG
ZKHUHWKH\FDQEHH[DPLQHGDQGUHYHUL¿HG
ZKHQQHHGHG
5HFRPPHQGDWLRQ7KH16)VKRXOGUHTXLUH
WKDWGDWDDQGVRIWZDUHXVHGLQWKHGHYHORSPHQW
RIDVFLHQWL¿FSXEOLFDWLRQEDVHGRQ16)IXQGHG
UHVHDUFKEHHVFURZHGRUDUFKLYHGZKHUHLWFDQ
EHH[DPLQHGDQGUHYHUL¿HGDVDSSURSULDWH
LQRUGHUWRHQDEOHUREXVWYHUL¿FDWLRQDQG
UHSURGXFLELOLW\RIVFLHQWL¿F¿QGLQJVLQWKHIDFH
RIWKHF\EHULQIUDVWUXFWXUHGHSHQGHQWUHVHDUFK
HQYLURQPHQWRIWKHVWFHQWXU\
)LQGLQJ+DUGZDUHHPXODWLRQSURYLGHVDQ
H[FHOOHQWPHFKDQLVPIRUHQDEOLQJUHXVHRIVRIWZDUH
DIWHUWKHKDUGZDUHRQZKLFKLWZDVRULJLQDOO\UXQQR
ORQJHUH[LVWV8QUHVROYHGLVVXHVUHPDLQLQWHUPVRI
HPXODWLQJVSHFLDOSXUSRVHSURFHVVRUV,2JHQHUDOO\
DQGQHWZRUNHQYLURQPHQWVLQSDUWLFXODU
)LQGLQJ8VHULQWHUIDFHVHYROYHUDSLGO\RYHUWLPH
DQGROGHULQWHUIDFHVDUHUHODWLYHO\TXLFNO\IRUJRWWHQ
5HFRPPHQGDWLRQ6XVWDLQDEOHVRIWZDUH
VKRXOGEHEXLOWZLWKXVHULQWHUIDFHVWKDWGR
QRWIXQFWLRQDOO\GHSHQGXSRQWKHXVHUKDYLQJ
H[WHQVLYHNQRZOHGJHRIWKHVRIWZDUH¶VRSHUDWLQJ
HQYLURQPHQW
)LQGLQJ,QVRPHFDVHVZKDWUHVHDUFKHUVDQG
SUDFWLWLRQHUVFDUHDERXWKDYLQJVXVWDLQHGLVQRWD
SDUWLFXODUSLHFHRIVRIWZDUHEXWUDWKHUDUHTXLUHG
FDSDELOLW\
5HFRPPHQGDWLRQ7KH16)VKRXOG
EHSUHSDUHGWRPDNHGHFLVLRQVWRIXQGD
VXFFHVVLRQRIVRIWZDUHRYHUWLPHWKDW
SURYLGHNH\UHTXLUHGFDSDELOLWLHVDQGLQVR
GRLQJIRFXVRQDOLPLWHGQXPEHURIUREXVW
FRGHVPDLQWDLQLQJDSDUWLFXODUIXQFWLRQDOLW\
DWDQ\JLYHQWLPH
5HFRPPHQGDWLRQ7KH16)VKRXOGFUHDWH
DIXQGLQJSURJUDPWRIXQG&,VRIWZDUH
GHYHORSPHQWKDUGHQLQJVXSSRUWDQG
VXVWDLQDELOLW\6XFKDSURJUDPPLJKWEH
EDVHGRQORQJWHUPIXQGLQJIRU³VRIWZDUH
FHQWHUV´PRGHOHGDIWHUWKHH[LVWLQJ6FLHQFH
DQG7HFKQRORJ\&HQWHUSURJUDP
5HFRPPHQGDWLRQ7KH86UHVHDUFK
FRPPXQLW\VKRXOGZKHQIHDVLEOHSXUVXHWKH
PRGHORIFROODERUDWLQJZLWKLQWKHIUDPHZRUN
RIDQRWIRUSUR¿WIRXQGDWLRQDVDZD\WR
PDLQWDLQDQGVXVWDLQF\EHULQIUDVWUXFWXUH
VRIWZDUHGHYHORSPHQWDQGVXSSRUW
5HFRPPHQGDWLRQ7KH16)VKRXOG
IXQGHPSLULFDOVWXGLHVRIVRIWZDUH
VXVWDLQDELOLW\HIIRUWVVRWKDWWKH16)
RWKHUIXQGLQJDJHQFLHVDQGWKHVFLHQFH
DQGHQJLQHHULQJFRPPXQLW\JHQHUDOO\
FDQOHDUQIURPDQGEXLOGXSRQUHDOZRUOG
H[SHULHQFHLQGHYHORSLQJDQGVXSSRUWLQJ
F\EHULQIUDVWUXFWXUHVXVWDLQDEO\
5HFRPPHQGDWLRQ7KH16)VKRXOG
HQFRXUDJHDQGVXSSRUWWKHÀRZRI
LQIRUPDWLRQEHWZHHQWKHJOREDORSHQVRXUFH
FRPPXQLW\LQGXVWU\DQGDFDGHPLDIRFXVHG
SDUWLFXODUO\RQHQFRXUDJLQJH[WHQVLEOHDQG
LQWHURSHUDEOH&,GHYHORSPHQWWKURXJK
VXSSRUWIRUGHYHORSPHQWDQGPDLQWHQDQFHRI
VRIWZDUHVWDQGDUGVZKHQDSSURSULDWH
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
6XVWDLQDELOLW\%RRNLQGG $0
 0RWLYDWLRQDQG%DFNJURXQG
7KH1DWLRQDO6FLHQFH)RXQGDWLRQ¶V16)VWUDWHJ\
IRUVWFHQWXU\LQQRYDWLRQGHSHQGVH[SOLFLWO\RQWKH
FUHDWLRQRIQHZVRIWZDUHWRHQDEOHVFLHQWL¿FGLVFRYHU\
,QGHHGWKHUDSLGFUHDWLRQRIQHZVRIWZDUHLVHVVHQWLDO
IRU86UHVHDUFKFRPSHWLWLYHQHVVLQWRGD\¶VJOREDOHQ
YLURQPHQWRILQWHOOHFWXDOFRPSHWLWLRQ7KH16)
ZRUNVKRSUHSRUW³3ODQQLQJIRU&\EHULQIUDVWUXFWXUH
6RIWZDUH´VWDWHV³&,>&\EHULQIUDVWUXFWXUH@FKDQJHV
WKHUXOHVDQGIRXQGDWLRQVRIWKHUHVHDUFKHQGHDYRU
DFURVVPXFKRI16)&,VRIWZDUHLVDQHZFODVVRI
DUWLIDFWWKDWVKRXOGEHWKHWDUJHWRIH[SOLFLWGHVLJQ
FRQVWUXFWLRQVWXG\DQGHYROXWLRQ´>@7KLV
UHSRUWVXPPDUL]HVNH\UHVHDUFKDQGPDNHVVHYHUDO
UHFRPPHQGDWLRQVUHJDUGLQJWKHFUHDWLRQDQGFRRU
GLQDWLRQRIF\EHULQIUDVWUXFWXUHVRIWZDUH6LPLODUO\
WKH1DWLRQDO6FLHQFH)RXQGDWLRQ&\EHULQIUDVWUXFWXUH
&RXQFLOGRFXPHQW³&\EHULQIUDVWUXFWXUH9LVLRQIRU
VW&HQWXU\'LVFRYHU\´SXEOLVKHGLQGLVFXVVHV
WKHFULWLFDOLPSRUWDQFHRIF\EHULQIUDVWUXFWXUHVRIWZDUH
LQFOXGLQJLWVKDUGHQLQJDQGPDLQWHQDQFH>@
³&\EHULQIUDVWUXFWXUH9LVLRQIRUVW&HQWXU\'LVFRY
HU\´>@LQFOXGHVDQDSSHQGL[OLVWLQJGR]HQV
RIZRUNVKRSVDQGUHSRUWVUHODWHGWRF\EHULQIUDVWUXF
WXUHKDUGZDUHDQGVRIWZDUH1RQHDGGUHVVHVF\EHU
LQIUDVWUXFWXUHVRIWZDUHVXVWDLQDELOLW\DVLWVSULPDU\
IRFXV$WSUHVHQWWKH86LVLQYHVWLQJKXQGUHGVRI
PLOOLRQVRIGROODUVDQQXDOO\LQQHWZRUNLQJDQGKDUG
ZDUHLQIUDVWUXFWXUHSHRSOHDQGVRIWZDUH7KHLPSRU
WDQFHRIVRIWZDUHWRVFLHQWL¿FUHVHDUFKLQVLPXODWLRQ
DQGGDWDDQDO\VLVLVFOHDUO\UHFRJQL]HG>@7KH16)
KDVZHOOGHYHORSHGSODQVUHJDUGLQJFRPSXWDWLRQDO
DQGQHWZRUNLQJLQIUDVWUXFWXUHDQGSHRSOH7KHUHLV
PXFKOHVVFODULW\RQKRZWRPDNHWKHVRIWZDUHFRP
SRQHQWRIWKLVWULRVXVWDLQDEOHRYHUWLPHHYHQWKRXJK
WKLVLVFULWLFDOWRVFLHQFHDQGHQJLQHHULQJUHVHDUFK
GHYHORSPHQWDQGGHOLYHU\
7KHUHDUHWZRFULWLFDODVSHFWVWRVXVWDLQDELOLW\2QHLV
VXVWDLQLQJWKHDFWLYLW\RIVRIWZDUHSURMHFWVVRWKDWWKH\
FDQFRQWLQXHHIIHFWLYHO\EXLOGLQJIXQFWLRQDOLW\DQG
VXSSRUWLQJXVHUVRYHUWLPH$VHFRQGDVSHFWRIVXVWDLQ
DELOLW\LVEDVHGRQWKHUHFRJQLWLRQWKDWVRRQHURUODWHU
DFWLYLW\RQPRVWVRIWZDUHSURMHFWVFRPHVWRDQHQG
)RUVFLHQWL¿FUHVHDUFKGRQHXVLQJVXFKVRIWZDUHWREH
UHSURGXFLEOHLWPXVWEHSRVVLEOHWRXVHWKHVRIWZDUH
DIWHUDFWLYHZRUNRQWKHSURMHFWKDVHQGHG
&RQVLGHULQJWKH¿UVWDVSHFWRIVXVWDLQDELOLW\ZKHQ
VRIWZDUHGHYHORSHGZLWKVXSSRUWRIWKH16)RURWKHU
IHGHUDODJHQFLHVJDUQHUVDVLJQL¿FDQWXVHUEDVHDQG
WDNHVRQDQLPSRUWDQWUROHHQDEOLQJVFLHQFHDQG
HQJLQHHULQJGLVFRYHU\LWLVLPSRUWDQWWRPDLQWDLQ
VXFKVRIWZDUHDVORQJDVLWUHPDLQVYDOXDEOHDQG
ZKHQDSSURSULDWHH[WHQGLW,QWKLVZD\VRIWZDUHFDQ
EHUH¿QHGDQGPDGHPRUHUREXVWJHQHUDOO\VRDVWR
HPSRZHUFXUUHQWDQGIXWXUHVFLHQWLVWVWRPDNHQHZ
GLVFRYHULHV,IVFLHQFHSHUIRUPHGWKURXJKXVHRIVXFK
VRIWZDUHLVWREHUHSURGXFLEOHWKHQLWPXVWEHSRV
VLEOHWRUHXVHVRIWZDUHRYHUORQJSHULRGVRIWLPH
0XFKSULRUGLVFXVVLRQRIVXVWDLQDELOLW\KDVORRNHG
DWFRPPHUFLDOL]DWLRQDQGRSHQVRXUFHVRIWZDUHDV
WZRSULPDU\DSSURDFKHVWRFUHDWLQJVXVWDLQDELOLW\IRU
F\EHULQIUDVWUXFWXUHVRIWZDUH&RPPHUFLDOL]DWLRQRI
VRIWZDUHGHYHORSHGDVDUHVXOWRIDFDGHPLFUHVHDUFK
KDVEHHQIRUGHFDGHVYLHZHGDVDEHQH¿FLDOYHKLFOH
IRUVXVWDLQDELOLW\RIWHFKQRORJ\JHQHUDOO\7KH%D\K
'ROH$FW>@ZDVFUHDWHGLQZLWKWKHJRDORI
HQKDQFLQJWHFKQRORJ\WUDQVIHUIURPIHGHUDOO\IXQGHG
UHVHDUFKLQWRWKHSULYDWHVHFWRU16)SURJUDPVVXFK
DV6%,56PDOO%XVLQHVV,QQRYDWLRQ5HVHDUFKDQG
67756PDOO%XVLQHVV7HFKQRORJ\7UDQVIHUH[LVW
VSHFL¿FDOO\WRSURPRWHFRPPHUFLDOL]DWLRQ6HYHUDO
UHSRUWVVLQFHKDYHGLVFXVVHGWKHVHHIIRUWVLQJHQHUDO
LQFOXGLQJFRPPHUFLDOL]DWLRQRIVRIWZDUHHJ>@
7KH16)³&\EHULQIUDVWUXFWXUH9LVLRQIRUVW&HQWXU\
 ,QWURGXFWLRQ
6XVWDLQDELOLW\%RRNLQGG $0
'LVFRYHU\´YLVLRQGRFXPHQWVSHDNVVSHFL¿FDOO\RI
³IDFLOLWDWLQJWKHWUDQVLWLRQRIFRPPHUFLDOO\YLDEOH
VRIWZDUHLQWRWKHSULYDWHVHFWRU´7KHGHYHORSPHQWRI
WKH1HWVFDSHZHEEURZVHUDQGVXEVHTXHQWWUDQVLWLRQ
RIZHEEURZVHUWHFKQRORJ\WRWKHSULYDWHVHFWRULV
SHUKDSVWKHPRVWGUDPDWLFH[DPSOHRIWKHLPSDFW
RIF\EHULQIUDVWUXFWXUHVRIWZDUHFRPPHUFLDOL]DWLRQ
2WKHULPSRUWDQWVFLHQWL¿FVRIWZDUHDSSOLFDWLRQV
GHYHORSHGLQLWLDOO\ZLWKLQXQLYHUVLWLHVKDYHEHHQ
WUDQVLWLRQHGVXFFHVVIXOO\LQWRWKHSULYDWHVHFWRU0DQ\
H[DPSOHVRIWKLVVRUWRIVXFFHVVLQFRPPHUFLDOL]DWLRQ
DUHIRXQGLQDUHDVRIVWDWLVWLFDODQGPDWKHPDWLFDO
VRIWZDUHHJ6366>@DQG0DSOH>@
:KHQFRPPHUFLDOL]DWLRQLVDYLDEOHURXWHWRVRIWZDUH
VXVWDLQDELOLW\WKHUHFDQEHZLGHVSUHDGEHQH¿WVWRWKH
SXEOLFUHVHDUFKVHFWRUSULYDWHUHVHDUFKVHFWRUDQG
86HFRQRP\,QVXFKFDVHVWKHUHDUHDOVREHQH¿WV
WRWKHIHGHUDOIXQGLQJDJHQFLHVWKDWIXQGHGWKHLQLWLDO
SKDVHVRIDVRIWZDUHSURMHFWEXWDUHQRWUHTXLUHGWR
FRYHUWKHRQJRLQJFRVWVRIVRIWZDUHPDLQWHQDQFHDV
DUHVXOWRIFRPPHUFLDOL]DWLRQ&RPPHUFLDOL]DWLRQLV
QRWDSDQDFHDKRZHYHU&RXUDQWDQG*ULI¿WKV>@
LGHQWL¿HGVLJQL¿FDQWFKDOOHQJHVIDFHGE\DFDGHPLF
LQVWLWXWLRQVLQVXVWDLQLQJWKHLUXVHRIFRPPHUFLDO
HQWHUSULVHDSSOLFDWLRQVLQFOXGLQJFRQFHUQVDERXW
FRVWRIFRPPHUFLDOL]HGVRIWZDUHDQGWKHFHGLQJRI
FRQWUROIURPDFDGHPLDWRWKHFRPPHUFLDOVHFWRU
$OVRSDUWLFXODUO\DVUHJDUGVF\EHULQIUDVWUXFWXUH
VRIWZDUHVRPHVRIWZDUHFULWLFDOWRWKHVFLHQWL¿F
HQGHDYRUZLOOQHYHUEHFRPPHUFLDOO\YLDEOH2QH
FRPPRQUHDVRQLVWKDWWKHDXGLHQFHIRUVRPHFULWLFDO
F\EHULQIUDVWUXFWXUHVRIWZDUHLVVLPSO\WRRVPDOOWR
VXSSRUWDFRPPHUFLDOVRIWZDUHHIIRUW$QRWKHULVWKDW
WKHFRPELQDWLRQRIDUHTXLUHPHQWIRUDKLJKUDWHRI
FKDQJHDQGDKLJKWROHUDQFHIRUORZUREXVWQHVVLQWKH
VRIWZDUHLWVHOILVQRWFRPSDWLEOHZLWKDFRPPHUFLDO
VRIWZDUHHIIRUW
$OWHUQDWLYHVWRFRPPHUFLDOL]DWLRQVXFKDVWKH
RSHQVRXUFHPRYHPHQWDUHHPHUJLQJIRUORQJWHUP
VXSSRUWRIVRIWZDUH$QH[FHOOHQWJHQHUDORYHUYLHZ
RIRSHQVRXUFHPRGHOVLVJLYHQLQ:HEHU>@7KH
FRPPHUFLDOL]DWLRQRIRSHQVRXUFHVRIWZDUHKDV
EHHQGLVFXVVHGE\.DUHOV>@5HFHQWV\PSRVLD
VXFKDVWKH,QWHUQDWLRQDO)HGHUDWLRQIRU,QIRUPDWLRQ
3URFHVVLQJ>@WHVWLI\WRJURZLQJZRUOGZLGH
DWWHQWLRQWRWKLVSKHQRPHQRQ7KH2SHQ6RXUFH
6RIWZDUH:DWFK>@SURYLGHVDQRQJRLQJUHVRXUFH
IRURSHQVRXUFHGHYHORSPHQWSURMHFWV:KHHOHU>@
KDVUHYLHZHGUHFHQWVXFFHVVHVDQGFKDOOHQJHVRI
XQLYHUVLW\RSHQVRXUFH&RPPXQLW\VRXUFHEXVLQHVV
PRGHOVKDYHEHHQGLVFXVVHGE\3HUHQV>@*DQGHO
DQG:KHHOHU>@0DQQ>@DQG9DOLPDNL>@
7KHRYHUDUFKLQJWKHPHWRPDQ\RIWKHVHDUWLFOHVLV
WKDWZKLOHWKHUHLVJUHDWPHULWLQWKHRSHQVRXUFH
DQGFRPPXQLW\VRXUFHPRGHOVWKHUHDUHVLJQL¿FDQW
FKDOOHQJHVWRPDLQWDLQLQJVRIWZDUHRYHUWKHORQJ
WHUPWKURXJKDVWULFWO\RSHQVRXUFHPRGHO
2SHQVRXUFHVRIWZDUHRIUHDOYDOXHWRWKH86
VFLHQWL¿FFRPPXQLW\DQGLPSRUWDQWWRWKH86
QDWLRQDOUHVHDUFKDJHQGDJHQHUDOO\H[LVWVLQVWDWHV
UDQJLQJIURP³DVSHUVLVWHQWDVWKHQH[WJUDQW
VXSSRUWLQJPDLQWHQDQFH´WR³VXSSRUWHGE\WKH
SHUVLVWHQFHRIDYHU\VPDOOFRPPXQLW\RIYROXQWHHUV´
WR³H[LVWVRQO\DVFRGHVWRUHGLQ6RXUFH)RUJH´$VRI
WKHHQGRI2FWREHU6RXUFH)RUJH>@LQFOXGHG
DWRWDORISURMHFWV2IWKHVHRU
SHUFHQWZHUHQRWXSGDWHGLQWKHPRQWKV
SULRUDQGSHUFHQWKDYHQRWEHHQXSGDWHGLQWKH
SDVW¿YH\HDUV,QRQHVHQVH6RXUFH)RUJHLVGRLQJD
WUHPHQGRXVMRERIKRXVLQJRSHQVRXUFHSURMHFWVDQG
SUHVHUYLQJWKHDYDLODELOLW\RIRSHQVRXUFHVRIWZDUH
+RZHYHU6RXUFH)RUJH¶VVXFFHVVLQSUHVHUYLQJ
RSHQVRXUFHVRIWZDUHFUHDWHVDFKDOOHQJHIRUWKH
VFLHQWLVW:LWKLQVXFKDODUJHFROOHFWLRQRIVRIWZDUH
LW¶VFKDOOHQJLQJWR¿QGWKHULJKWWRROVGLVFRYHU
HDVLO\ZKLFKWRROVKDYHUREXVWVXSSRUWRULGHQWLI\
ZKLFKWRROVHQMR\WKHJUHDWHVWVXSSRUWDPRQJWKH
FRPPXQLWLHVRISUDFWLFHDQGYLUWXDORUJDQL]DWLRQV
WKDWXVHWKHP
7KH$SDFKH6RIWZDUH)RXQGDWLRQ>@LVD
SDUWLFXODUH[DPSOHRIDQRSHQVRXUFHVRIWZDUH
RUJDQL]DWLRQWKDWDWWHPSWVDPRUHFRPSUHKHQVLYH
PDQDJHPHQWDSSURDFKWKDQUHSRVLWRU\VHUYLFHVVXFK
DV6RXUFH)RUJH6RXUFH)RUJH¶VVWUHQJWKLVWKHZLGH
YDULHW\RIWRROVDQGVHUYLFHVWKDWLWSURYLGHVWRVXSSRUW
RSHQVRXUFHVRIWZDUHGHYHORSPHQW,WKRZHYHULV
QRWYHU\GLVFULPLQDWLQJLQWKHSURMHFWVWKDWLWDFFHSWV
DQGLWGRHVQRWHQIRUFHVXQVHWWLQJRUUHPRYDORI
LQDFWLYHSURMHFWV7KH$SDFKH6RIWZDUH)RXQGDWLRQ
ZKLOHSURYLGLQJVRPHKRVWLQJFDSDELOLWLHVDQG
LQIUDVWUXFWXUHLVSULPDULO\DQHQWLW\IRUSURYLGLQJ
RUJDQL]DWLRQDOVXSSRUWIRURSHQVRXUFHVRIWZDUH7KH
IRXQGDWLRQKDVDERDUGRIGLUHFWRUVLVDF
QRQSUR¿WRUJDQL]DWLRQDQGRIFRXUVHKDVGHYHORSHG
WKHZHOONQRZQ$SDFKHOLFHQVHV%\UHTXLULQJ
LWVPHPEHUSURMHFWVWRPHHWDQGXSKROGFHUWDLQ
6XVWDLQDELOLW\%RRNLQGG $0
RUJDQL]DWLRQDODQGTXDOLW\VWDQGDUGVWKHIRXQGDWLRQ
KDVEHHQDEOHWRSURPRWHWKH³$SDFKH´EUDQGLWLV
DGHVLUDEOHDQGREWDLQDEOHJRDOIRUDQRSHQVRXUFH
HIIRUWWREHFRPHDIXOOÀHGJHG$SDFKHSURMHFW7KH
$SDFKH6RIWZDUH)RXQGDWLRQFRQVLGHUVWKHIXOOOLIH
F\FOHRIVRIWZDUHWKDWLVLWDOVRKDVSROLFLHVIRU
KDQGOLQJLQDFWLYHUHWLUHGDQGGLVFRQWLQXHGSURMHFWV
ZKLFKDUHPRYHGWRLWVJUDYH\DUG3URMHFWVPRYHGWR
WKHJUDYH\DUGDUHSUHVHUYHGDQGPD\EHUHDFWLYDWHG
EXWWKH\DUHRWKHUZLVHFOHDUO\GLVWLQJXLVKHGIURPWKH
DFWLYHSURMHFWV
7KH/LQX[RSHUDWLQJV\VWHPLVPDLQWDLQHGDQG
VXVWDLQHGE\DFRPELQDWLRQRIRSHQVRXUFH
FRPPXQLW\HIIRUWDQGFRPPHUFLDOVXSSRUWWKURXJK
FRPSDQLHVVXFKDV5HG+DWDQG1RYHOO2WKHU
RSHQVRXUFHWRROVDUHPDQDJHGE\ODUJHKDUGZDUH
FRUSRUDWLRQVZKRVHHVXSSRUWRIRSHQVRXUFHWRROVDV
DSDUWRIWKHLUFRUSRUDWHVWUDWHJ\
:KHHOHU>@UHYLHZHGWUHQGVLQRSHQVRXUFH
VRIWZDUHDQGGUDZVRXWVHYHUDOFRQFOXVLRQV2QHLV
WKDWHFRQRPLHVRIVFDOHVHOILQWHUHVWRIXQLYHUVLWLHV
DQGHIIHFWLYHFROODERUDWLRQVFDQGHYHORSGHOLYHUDQG
VXSSRUWLQWKHVKRUWWRPHGLXPWHUPDZLGHYDULHW\
RIVRIWZDUHXVHIXOLQKLJKHUHGXFDWLRQ:KHHOHU
RXWOLQHVDWD[RQRP\RISRVVLEOHIXWXUHVFHQDULRVIRU
VXVWDLQDELOLW\RIVRIWZDUHZLWKLQKLJKHUHGXFDWLRQ
7KHPRVWHIIHFWLYHDQGORQJVWDQGLQJFDVHH[DPSOHV
KRZHYHUDUHWKRVHWRROVWKDWDUHRIEURDGHQRXJK
LQWHUHVWWREHYDOXDEOHWRPDQ\XQLYHUVLWLHVLQ
WHUPVRIWKHLULQVWLWXWLRQDOIXQFWLRQVXFKDVFRXUVH
PDQDJHPHQWDQGXQLYHUVLW\¿QDQFLDOV\VWHPV
)RUH[DPSOHWKH6DNDL)RXQGDWLRQ>@ZKLFK
FROODERUDWLYHO\SURGXFHVDKLJKO\VXFFHVVIXOFRXUVH
PDQDJHPHQWV\VWHPLQFOXGHVDVRIDWRWDORI
DFDGHPLFPHPEHUVDQGLQGXVWULDOSDUWQHUVDQG
LVXVHGE\PRUHWKDQDFDGHPLFLQVWLWXWLRQV7KH
.XDOL)RXQGDWLRQ>@ZKLFKLVGHYHORSLQJEXVLQHVV
SURFHVVDQG¿QDQFLDOVRIWZDUHIRUXQLYHUVLWLHV
LQFOXGHVDWRWDORIDFDGHPLFPHPEHUVDQG
LQGXVWULDOSDUWQHUV%RWKDUHRUJDQL]HGDVF
HGXFDWLRQDOQRQSUR¿WRUJDQL]DWLRQV
7KHUHDUHWZRH[DPSOHVRIVXFFHVVIXOXVHRID
IRXQGDWLRQDSSURDFKWRVFLHQWL¿FVRIWZDUH2QHLV
WKH5IRXQGDWLRQIRU6WDWLVWLFDO&RPSXWLQJ>@
ZKLFKVXVWDLQVWKH5VWDWLVWLFDOVRIWZDUHSDFNDJH
DQGLVVXSSRUWHGE\LQVWLWXWLRQVDQGGR]HQVRI
LQGLYLGXDOV$QRWKHULVWKH+8%]HUR&RQVRUWLXP
>@DQHZLQLWLDWLYHWKDWDLPVWRJHQHUDOL]HH[SDQG
DQGVXVWDLQWKHYHU\VXFFHVVIXOQDQR+8%VRIWZDUH
>@7KH+8%]HURFRQVRUWLXPLVFUHDWLQJD
SODWIRUPWKDWVXSSRUWVXVHRIDSSOLFDWLRQVDFFHVV
WRLQIRUPDWLRQDQGFROODERUDWLRQIRUVFLHQWL¿FDQG
HGXFDWLRQDODFWLYLWLHV+RZHYHUWKHW\SHVRIDGYDQFHG
F\EHULQIUDVWUXFWXUHWRROVRQZKLFKWKHPRVWDGYDQFHG
UHVHDUFKLQWKH86GHSHQGVDUHQRWOLNHO\DJRRG
PDWFKIRUWKHPRGHOVRIVXFFHVVLGHQWL¿HGE\:KHHOHU
,QDGGLWLRQWRWKHTXHVWLRQRIKRZWRPDQDJHORQJ
WHUPVXVWDLQDELOLW\RI&,VRIWZDUHRIWUHPHQGRXV\HW
QDUURZVFLHQWL¿FLPSRUWDQFHWKHUHDUHVLJQL¿FDQW
SUREOHPVDVUHJDUGVWKHUHODWHGTXHVWLRQRI
UHXVDELOLW\DQGUHSURGXFLELOLW\³WHQ\HDUVLQWKH
IXWXUHKRZGR,PDNHVRIWZDUHSURJUDPµ[¶UXQ"´
$WDPLQLPXPWKLVLPSOLHVH[HFXWLQJWKHVRIWZDUH
RQZHOOGH¿QHGLQSXWV'RLQJWKLVUHTXLUHVHLWKHU
PDLQWDLQLQJKDUGZDUHSODWIRUPVLQJHQHUDOQRWD
YLDEOHVWUDWHJ\RUSURYLGLQJKDUGZDUHHPXODWLRQ
IUDPHZRUNV5HSOLFDWLQJWKHXVHRIDSDUWLFXODU
SLHFHRIVRIWZDUHLPSOLHVWKHDELOLW\WRUHSOLFDWH
HYHU\WKLQJWKDWVRIWZDUHGHSHQGVXSRQUDQJLQJ
IURPOLEUDULHVDQGRSHUDWLQJV\VWHPVWRFRPSLOHUV
7KLVUDLVHVWKHSUDFWLFDOTXHVWLRQRILGHQWLI\LQJ
VRIWZDUHGHSHQGHQFLHVʊDQDUHDLQZKLFK5HG+DW
DQG'HELDQKDYHPDGHH[FHOOHQWVWDUWVZLWKWKHLU
SDFNDJHPDQDJHPHQWVRIWZDUH7KLVGRHVQRWDGGUHVV
WKHPRUHGLI¿FXOWSUREOHPRIZKDWPLJKWEHFDOOHG
³HQYLURQPHQWDOGHSHQGHQFLHV´HJGDWDEDVHVWKDW
DSDFNDJHDVVXPHVDUHDFFHVVLEOH7KHUHLVDYHU\
H[WHQVLYHERG\RIUHVHDUFKODUJHO\IURPWKHOLEUDU\
GLJLWDOOLEUDU\DQGDUFKLYDOFRPPXQLWLHVGHDOLQJ
ZLWKGLJLWDOSUHVHUYDWLRQSURYHQDQFHHQYLURQPHQWDO
GHSHQGHQFLHVDQGUHODWHGPDWWHUVDOWKRXJKPXFK
RIWKHZRUNKDVEHHQIRFXVHGRQGRFXPHQWVDQG
E\H[WHQVLRQWKHVRIWZDUHXVHGWRUHQGHUWKHP
UDWKHUWKDQWKHEURDGHUDUHDRIDSSOLFDWLRQVDQG
LQIUDVWUXFWXUHVRIWZDUHSUHVHUYDWLRQ7KH&RDOLWLRQ
IRU1HWZRUNHG,QIRUPDWLRQ>@DQGUHVHDUFK
GLVVHPLQDWHGWKURXJKWKH&RXQFLORQ/LEUDU\DQG
,QIRUPDWLRQ5HVRXUFHV>@PDLQWDLQLQIRUPDWLRQ
FRYHULQJPXFKRIWKLVZRUNRQWKHLUZHEVLWHV
DQRWKHULPSRUWDQWUHVRXUFHLVWKH8.'LJLWDO&XUDWLRQ
&HQWHUKRVWHGDWWKH8QLYHUVLW\RI(GLQEXUJK>@
6WLOOKRZDUHVHDUFKHULQWKHIXWXUHPLJKWUHSURGXFH
VFLHQWL¿FFRPSXWDWLRQVGRQHWRGD\UHPDLQVDQ
LPSRUWDQWSUREOHPQRW\HWJHQHUDOO\VROYHG
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7KHUHDUHWKHQWKUHHH[LVWLQJPRGHOVIRU
VXVWDLQDELOLW\ZKLOHVRIWZDUHLVDFWLYHO\XVHGDQG
VHUYLQJDQLPSRUWDQWUROHLQWKHRQJRLQJVFLHQWL¿F
GLVFRYHU\HQWHUSULVHʊFRPPHUFLDOL]DWLRQRSHQ
VRXUFHDQGFRPPXQLW\VRXUFHQRQHRIZKLFKVHHPV
WREHDQLGHDOVROXWLRQIRUWKHSUREOHPRIVXVWDLQLQJ
F\EHULQIUDVWUXFWXUHVRIWZDUH&RPPHUFLDOL]DWLRQPD\
EHDVROXWLRQIRUDQDUURZVHWRIVRIWZDUH3URGXFWLRQ
DQGXVHRIRSHQVRXUFHVRIWZDUHPD\EHDQHOHPHQW
RIDVROXWLRQLQVRPHFDVHVEXWVLPSO\VD\LQJ
³PDNHLWRSHQVRXUFH´LVQRWDVROXWLRQ&RPPXQLW\
DQGIRXQGDWLRQEDVHGDSSURDFKHVDUHLQWHUHVWLQJ
EXW\HWZLWKRXWPXFKWUDFNUHFRUGRYHUDOO*LYHQ
LPSRUWDQWTXHVWLRQVUHJDUGLQJF\EHULQIUDVWUXFWXUH
VXVWDLQDELOLW\DQGQRREYLRXVDQVZHUVWKHZRUNVKRS
RQ&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\
DQG5HXVDELOLW\ZDVSURSRVHGWRDQGIXQGHGE\
WKH1DWLRQDO6FLHQFH)RXQGDWLRQWRFRQVLGHUWKHVH
SUREOHPV
 3UHSDUDWLRQIRUDQG([HFXWLRQRIWKH
:RUNVKRS
,QSXWIRUWKHZRUNVKRSRQ&\EHULQIUDVWUXFWXUH
6RIWZDUH6XVWDLQDELOLW\DQG5HXVDELOLW\ZDVVROLFLWHG
LQDGYDQFH%ULHISRVLWLRQSDSHUVZHUHVROLFLWHG
IURPWKHF\EHULQIUDVWUXFWXUHFRPPXQLW\$WRWDORI
SDSHUVZHUHVXEPLWWHG7KHVHSRVLWLRQSDSHUVDUH
LQFOXGHGDV$SSHQGL[RIWKLVUHSRUW$SSHQGL[
LVDFROOHFWLRQRIDOOWKHVSHFL¿FUHFRPPHQGDWLRQV
PDGHLQWKHVHVXEPLWWHGSRVLWLRQSDSHUV
7KHZRUNVKRS&\EHULQIUDVWUXFWXUH6RIWZDUH
6XVWDLQDELOLW\DQG5HXVDELOLW\ZDVKHOG0DUFK
DQGDWWKH8QLYHUVLW\3ODFH&RQYHQWLRQ
&HQWHURQWKH,QGLDQD8QLYHUVLW\±3XUGXH8QLYHUVLW\
,QGLDQDSROLVFDPSXV$WRWDORISDUWLFLSDQWV
DWWHQGHGDORQJZLWKVL[,QGLDQD8QLYHUVLW\VWDII
VXSSRUWLQJWKHZRUNVKRS7KHSDUWLFLSDQWVLQFOXGHG
WZRUHSUHVHQWDWLYHVRIWKH16)
:RUNVKRSSDUWLFLSDQWVZHUHLQYLWHGIURPDGLYHUVH
DQGLQWHUQDWLRQDOVHWRIH[SHUWV,QDGGLWLRQVHYHUDO
LQGLYLGXDOVDQGUHSUHVHQWDWLYHVRIRUJDQL]DWLRQVZHUH
LQYLWHGWRSDUWLFLSDWHLQWKLVZRUNVKRSDVDUHVXOWRI
SRVLWLRQSDSHUVXEPLVVLRQV$SSHQGL[RIWKLVUHSRUW
LVDOLVWRIWKHDWWHQGHHV$SSHQGL[LVWKHZRUNVKRS
SURJUDP$SSHQGL[LQFOXGHVWKHSUHVHQWDWLRQVRI
LQYLWHGSOHQDU\VSHDNHUV
7KLVGRFXPHQWUHÁHFWVWKHDFWLYLWLHVGLVFXVVLRQVDQG
FRQVHQVXVRIWKHWZRGD\ZRUNVKRSDQGVXEVHTXHQW
UHVHDUFKDQGZULWLQJRQVSHFLÀFSRLQWVVXJJHVWHG
DWWKHZRUNVKRS$WZRGD\ZRUNVKRSLVQRWD
VXIÀFLHQWSHULRGRIWLPHWRGLVFXVVFROOHFWGDWD
ÀQGDSSURSULDWHUHIHUHQFHVDQGFRPHWRFRQVHQVXV
RQWRSLFVDVFRPSOLFDWHGDVWKRVHDGGUHVVHG
GXULQJWKHFRXUVHRIWKHZRUNVKRS7KHUHIRUH
DIWHUWKHZRUNVKRSZDVFRQFOXGHGDVPDOOJURXS
RIYROXQWHHUVIRUPHGDZULWLQJFRPPLWWHHDQG
SXUVXHGGHWDLOLQJGLVFXVVLRQVWKDWZHUHKDGDQG
ÁHVKLQJRXWDQDO\VHVRIWRSLFVWKDWZHUHEURXJKWXS
IROORZLQJWKHVSLULWRIGLVFXVVLRQDWWKHZRUNVKRS$
SHQXOWLPDWHYHUVLRQRIWKLVGRFXPHQWZDVFLUFXODWHG
DPRQJDOODWWHQGHHVDWWKHZRUNVKRSZKRZHUH
DVNHGWRHQGRUVHWKHGRFXPHQWVXJJHVWFKDQJHVWR
WKHGRFXPHQWRUREMHFWWRWKHGRFXPHQWLQSDUWRU
LQZKROH7KLVJHQHUDWHGVXJJHVWLRQVWKDWLPSURYHG
WKHSUHFLVLRQRIWKHGRFXPHQWLQLPSRUWDQWZD\V
7KHUHZHUHDVPDOOQXPEHURIUHSUHVHQWDWLYHVIURP
IHGHUDODJHQFLHVSUHVHQWDWWKLVZRUNVKRS6RPHRI
WKHPPDGHVXJJHVWLRQVUHJDUGLQJIDFXOW\PDWWHUV
RIWKLVUHSRUWDQGDOLJQLQJWKHUHSRUWWRWKHDFWXDO
ZRUNVKRSDFWLYLWLHV7KHUHSUHVHQWDWLYHVRIIHGHUDO
DJHQFLHVZHUHUHFXVHGIURPRIIHULQJDIRUPDO
RSLQLRQRQWKHGRFXPHQWLWVHOIVRDVWRQRWFUHDWHD
FRQÁLFWRILQWHUHVWRUDQ\DSSHDUDQFHWKHUHRI,QWKH
HQGPRUHWKDQWZRWKLUGVRIWKHZRUNVKRSDWWHQGHHV
YRLFHGWKHLUHQGRUVHPHQWRIWKHGRFXPHQWDQGQRQH
REMHFWHG:LWKWKLVRXWFRPHLWVHHPVIDLUWRFODLP
WKLVGRFXPHQWUHSUHVHQWVVWURQJFRQVHQVXVRIWKH
ZRUNVKRSDWWHQGHHV
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)RUSXUSRVHVRIWKLVZRUNVKRSUHSRUWZHDGRSWWKH
GH¿QLWLRQRIF\EHULQIUDVWUXFWXUHFUHDWHGIRUDQHDUOLHU
ZRUNVKRSFRQGXFWHGMRLQWO\E\WKH&RDOLWLRQIRU$FD
GHPLF6FLHQWL¿F&RPSXWDWLRQDQGWKH('8&$86(
&DPSXV&\EHULQIUDVWUXFWXUHFRPPLWWHH>@WKLV
GH¿QLWLRQEDVHGRQRQHGHYHORSHGHDUOLHUDW,QGLDQD
8QLYHUVLW\>@
&\EHULQIUDVWUXFWXUHFRQVLVWVRI
FRPSXWDWLRQDOV\VWHPVGDWD
DQGLQIRUPDWLRQPDQDJHPHQW
DGYDQFHGLQVWUXPHQWV
YLVXDOL]DWLRQHQYLURQPHQWV
DQGSHRSOHDOOOLQNHGWRJHWKHU
E\VRIWZDUHDQGDGYDQFHG
QHWZRUNVWRLPSURYHVFKRODUO\
SURGXFWLYLW\DQGHQDEOH
NQRZOHGJHEUHDNWKURXJKV
DQGGLVFRYHULHVQRWRWKHUZLVH
SRVVLEOH
7KHUHLVDSDUWLFXODUVHQVHLQWKHXVHRIWKHWHUP
F\EHULQIUDVWUXFWXUHWKDWLVPXFKPRUHQDUURZWKDQ
RQHPLJKWDWWDFKWR³LQIRUPDWLRQWHFKQRORJ\LQIUD
VWUXFWXUH´RU³FRPSXWHULQIUDVWUXFWXUH´2QHRIWKH
UHDVRQVWKDWGH¿QLWLRQVLQFRPSXWHUDQGFRPSXWD
WLRQDOVFLHQFHDUHGLI¿FXOWKRZHYHULVWKDWVRIWZDUH
PD\EHSXWWRPDQ\GLIIHUHQWXVHV:HEVWHU¶VGLFWLRQ
DU\RIIHUVWKHIROORZLQJGH¿QLWLRQRILQIUDVWUXFWXUH
7KH¿UVWXVHRIWKHWHUPF\EHULQIUDVWUXFWXUHVHHPV
WRKDYHEHHQLQLQDSUHVVEULH¿QJE\5LFKDUG
&ODUNHWKHQ1DWLRQDO&RRUGLQDWRUIRU6HFXULW\
,QIUDVWUXFWXUH3URWHFWLRQDQG&RXQWHU7HUURULVPDQG
-HIIUH\+XQNHU'LUHFWRURIWKH&ULWLFDO,QIUDVWUXFWXUH
$VVXUDQFH2I¿FH>@7KHXVHRIWKLVWHUPUHDOO\
WRRNRIIKRZHYHUDIWHULWVLQFOXVLRQLQWKH
³5HSRUWRIWKH1DWLRQDO6FLHQFH)RXQGDWLRQ%OXH
5LEERQ$GYLVRU\3DQHORQ&\EHULQIUDVWUXFWXUH´
JHQHUDOO\UHIHUUHGWRDVWKH$WNLQV5HSRUW>@7KH
VHQVHRIWKHGH¿QLWLRQLVWKDWRIDVXLWHRIUHVRXUFHV
WKDWZRUNWRJHWKHUWRHQDEOHGLVFRYHU\WKDWLVQRW
DFKLHYDEOHDWDQ\JLYHQWLPHE\W\SLFDOLQIRUPDWLRQ
WHFKQRORJ\LQIUDVWUXFWXUHUHFRJQL]LQJWKDWWRGD\¶V
FXWWLQJHGJHFDSDELOLWLHVZLOODSSHDUURXWLQHDWVRPH
SRLQWLQWKHIXWXUH
&\EHULQIUDVWUXFWXUHVRIWZDUHLVWKHVRIWZDUHWKDW
HQDEOHVF\EHULQIUDVWUXFWXUHWRIXQFWLRQ/LNH
F\EHULQIUDVWUXFWXUHLWVHOIWKHUHLVQRWDSUHFLVH
GH¿QLWLRQ7KHIRFXVRIDWWHQWLRQIRUWKLVZRUNVKRS
FHQWHUHGRQJULGPLGGOHZDUHDQGRWKHUWRROVWKDWDUH
DWWKHFRUHRIHQDEOLQJWKHIXQFWLRQRIWKHQDWLRQDO
16)IXQGHGF\EHULQIUDVWUXFWXUH0LGGOHZDUH
GH¿QHGDV³$FRPPXQLFDWLRQVOD\HUWKDWDOORZV
DSSOLFDWLRQVWRLQWHUDFWDFURVVKDUGZDUHDQGQHWZRUN
HQYLURQPHQWV´>@SDUWLFXODUO\JULGPLGGOHZDUH
DQGJULGZRUNÀRZPDQDJHPHQWWRROVDUHDWWKH
FHQWHURIWKHVSHFWUXPRIZKDWFRXOGEHFRQVLGHUHG
LQÂIUDÂVWUXFÂWXUH>@ WKHXQGHUO\LQJIRXQGDWLRQRUEDVLFIUDPHZRUNDVRIDV\VWHPRURUJDQL]DWLRQ
WKHSHUPDQHQWLQVWDOODWLRQVUHTXLUHGIRUPLOLWDU\SXUSRVHV
WKHV\VWHPRISXEOLFZRUNVRIDFRXQWU\VWDWHRUUHJLRQDOVRWKHUHVRXUFHV
DVSHUVRQQHOEXLOGLQJVRUHTXLSPHQWUHTXLUHGIRUDQDFWLYLW\
 'H¿QLWLRQVDQG([LVWLQJ0RGHOV
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F\EHULQIUDVWUXFWXUHVRIWZDUH5HFRPPHQGDWLRQV
PDGHLQWKLVGRFXPHQWUHJDUGLQJ16)IXQGLQJIRU
F\EHULQIUDVWUXFWXUHVRIWZDUHVSHDNVSHFL¿FDOO\DQG
SULPDULO\DERXWWKLVW\SHRIVRIWZDUH
7RWU\WRSXWVRPHERXQGVRQWKHFRQFHSWDVYLHZHG
E\ZRUNVKRSDWWHQGHHVRSHUDWLQJV\VWHPVDWWKH
EDVHRIWKHVRIWZDUHVWDFNDUHQRWF\EHULQIUDVWUXFWXUH
VRIWZDUH2SHUDWLQJV\VWHPVDUHDYHU\VSHFLDO
FDVHDQGWKHLUVXVWDLQDELOLW\LVDIRFXVRILQWHQVH
ZLGHVSUHDGDQGODUJHO\VXFFHVVIXODWWHQWLRQ7KHUH
DUHDQXPEHURIVRIWZDUHDSSOLFDWLRQVWKDWFOHDUO\
DUHF\EHULQIUDVWUXFWXUHVRIWZDUHʊVRIWZDUHLQ
WKLVFDWHJRU\LQFOXGHVVRIWZDUHVXFKDV&RQGRU
>@WKHJOREXVWRRONLW>@*HQHVLV,,>@03,
OLEUDU\LPSOHPHQWDWLRQV03,&+>@DQG2SHQ
03,>@&$&786>@3HJDVXV>@DQGGDWD
FHQWULFWRROVVXFKDVWKH6WRUDJH5HVRXUFH%URNHU
65%>@DQGLQWHJUDWHG5XOH2ULHQWHG'DWD
6\VWHPVL52'6>@7KHPDQ\VRIWZDUHWRROV
WKDWFUHDWHWKHPLGGOHZDUHVWDFNXVHGE\WKH2SHQ
6FLHQFH*ULGFHUWDLQO\FRQVWLWXWHF\EHULQIUDVWUXFWXUH
VRIWZDUH0DWKOLEUDULHVDUHDVSHFLDOFDVHEXWLW
VHHPVUHDVRQDEOHWRFRQVLGHU%/$6OLEUDULHVVXFK
DV*RWR%/$6>@DQGIDVW)RXULHU7UDQVIRUPV
VXFKDV))7:>@DVF\EHULQIUDVWUXFWXUHVRIWZDUH
5HSRVLWRU\VRIWZDUHVXFKDV'VSDFH>@)HGRUD
>@DQG(SULQWV>@FRXOGDOVRUHDVRQDEO\EH
FRQVLGHUHG&,VRIWZDUH6RIWZDUHVXFKDV6DNDL
RU5LVERUGHUOLQHRQHFRXOGDUJXHWKDWLQPDQ\
FLUFXPVWDQFHVWKH\DUHLQGHHGF\EHULQIUDVWUXFWXUH
VRIWZDUH3URJUDPVVXFKDV0LFURVRIW:RUG
>@DQG:RUG3HUIHFW>@DUHFOHDUO\HQGXVHU
DSSOLFDWLRQVQRWF\EHULQIUDVWUXFWXUHVRIWZDUH'XH
WRWKHIRFXVRIWKLVZRUNVKRSWKHUHLVUHODWLYHO\OLWWOH
DWWHQWLRQLQWKLVUHSRUWJLYHQVSHFL¿FDOO\WRVFLHQFH
FRGHV,QGHHGDVXEVHTXHQWZRUNVKRSRQVFLHQFH
DSSOLFDWLRQFRGHVPD\ZHOOEHZDUUDQWHG
7RWKHH[WHQWWKDWVRIWZDUHGHYHORSHUVZLVKWR
KDYHWKHLUVRIWZDUHYLHZHGDVF\EHULQIUDVWUXFWXUH
VRIWZDUHDQGUHFHLYHIXQGLQJRQWKDWEDVLVWKH
PHWULFVDQGHYDOXDWLRQFULWHULDVHWIRUWKLQWKLV
GRFXPHQWVKRXOGEHXVHIXOLQMXVWLI\LQJVXSSRUWIRU
VRIWZDUHDVF\EHULQIUDVWUXFWXUHVRIWZDUH6XJJHVWLRQV
UHJDUGLQJHGXFDWLRQIRUVXVWDLQDEOHVRIWZDUHDQG
GHYHORSPHQWRIVXVWDLQDEOHVRIWZDUHFRQWDLQHG
KHUHLQVKRXOGEHXVHIXOWRDQ\DQGDOOZKRGHYHORS
VRIWZDUHDQGDOOZKRHGXFDWHIXWXUHVRIWZDUH
GHYHORSHUVRIDOOVRUWV
 'H¿QLWLRQVRI6XVWDLQDELOLW\
:HEVWHU¶VGLFWLRQDU\RIIHUVWKHIROORZLQJGH¿QLWLRQV
RIVXVWDLQDQGVXVWDLQDELOLW\
VXVÂWDLQ>@ WRJLYHVXSSRUWRUUHOLHIWR
WRVXSSO\ZLWKVXVWHQDQFHQRXULVK
NHHSXSSURORQJ
WRVXSSRUWWKHZHLJKWRISURSDOVRWRFDUU\RUZLWKVWDQGDZHLJKWRU
SUHVVXUH
WREXR\XSVXVWDLQHGE\KRSH!
DWREHDUXSXQGHUEVXIIHUXQGHUJRVXVWDLQHGKHDY\ORVVHV!
DWRVXSSRUWDVWUXHOHJDORUMXVWEWRDOORZRUDGPLWDVYDOLGWKHFRXUW
VXVWDLQHGWKHPRWLRQ!
WRVXSSRUWE\DGHTXDWHSURRIFRQ¿UPWHVWLPRQ\WKDWVXVWDLQVRXUFRQ
WHQWLRQ!
VXVÂWDLQÂDEOH>@ FDSDEOHRIEHLQJVXVWDLQHG
DRIUHODWLQJWRRUEHLQJDPHWKRGRIKDUYHVWLQJRUXVLQJDUHVRXUFHVR
WKDWWKHUHVRXUFHLVQRWGHSOHWHGRUSHUPDQHQWO\GDPDJHGVXVWDLQDEOHWHFK
QLTXHV!VXVWDLQDEOHDJULFXOWXUH!ERIRUUHODWLQJWRDOLIHVW\OHLQYROYLQJ
WKHXVHRIVXVWDLQDEOHPHWKRGVVXVWDLQDEOHVRFLHW\!
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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,QWHUPVRIF\EHULQIUDVWUXFWXUHVRIWZDUHWKHUHDUH
VHYHUDOGLIIHUHQWVRUWVRIVXVWDLQDELOLW\DQGXVDELOLW\
WKDWRQHPLJKWFRQWHPSODWHDVIROORZV
% 6D\LQJWKDWDSLHFHRIF\EHULQIUDVWUXFWXUH
VRIWZDUHVKRXOGEHVXVWDLQDEOHPHDQVWKDWLW
VKRXOGEHZHOOPDLQWDLQHGDQGNHSWXSWRGDWH
HJFRPSLOHGWHVWHGDQGGLVWULEXWHGIRUFXUUHQW
YHUVLRQVRIRSHUDWLQJV\VWHPV
% 6D\LQJWKDWDSLHFHRIF\EHULQIUDVWUXFWXUH
VRIWZDUHVKRXOGEHUHXVDEOHPHDQVWKDW
UHDVRQDEO\WUDLQHGVFLHQWLVWVVKRXOGEHDEOH
WRGLVFRYHUWKHVRIWZDUH¿QGWKHLQIRUPDWLRQ
DQGRWKHUVRIWZDUHXSRQZKLFKWKDWVRIWZDUHLV
GHSHQGHQWVRDVWRUXQDQGXVHLWIRUVFLHQWL¿F
UHVHDUFKDQGKDYHDFFHVVWRWHVWVXLWHVWKDW
YDOLGDWHWKDWWKHVRIWZDUHLVSHUIRUPLQJDV
LQWHQGHGE\WKHDXWKRUVRIWKHYHUVLRQRQHLV
XVLQJ7KLVFRUUHVSRQGVWRRQHRIWKHGH¿QLWLRQV
RIVXVWDLQDELOLW\SUHVHQWHGE\-HQQLIHU6FKRSI
LQKHUWDONʊVXVWDLQDELOLW\DVWKH³DELOLW\WR
PDLQWDLQDFHUWDLQSURFHVVRUVWDWH´
,QDVRIWZDUHFRQWH[WRQHPD\UHDVRQDEO\GUDZD
WLJKWOLQNDJHEHWZHHQVXVWDLQDELOLW\DQGUHXVDELOLW\
LQWKHVHQVHWKDWRQHDVSHFWRIVXVWDLQDELOLW\LV
VXVWDLQDELOLW\RIWKHYDOXHRIFRGHHOHPHQWVDQG
PRGXOHVWKURXJKUHXVDELOLW\ʊWKHFDSDELOLW\WR
UHXVHFRPSRQHQWVOHYHUDJLQJWKHLQLWLDOHIIRUWLQWKH
FUHDWLRQRI&,VRIWZDUHDQGVXVWDLQLQJWKHUHDOL]DWLRQ
RILWVYDOXH
 ([LVWLQJ0RGHOVIRU6XVWDLQDELOLW\
$EULHIWD[RQRP\RIVXVWDLQDELOLW\PRGHOVLV
SUHVHQWHGEHORZPRGL¿HGVOLJKWO\IURPDWD[RQRP\
GHYHORSHGE\+RQJSUHVHQWHGDWD-,6&VSRQVRUHG
ZRUNVKRSRQ0RGHOVRI6XVWDLQDELOLW\KHOGRQ±
'HFHPEHU>@DQGUHSRUWHGRQLQ>@
% 2SHQVRXUFHYDULDQWV
R 'HYHORSHUVDUHXQSDLGYROXQWHHUV
R 'HYHORSHUVDUHFRPSHQVDWHGE\
VRPHFRPELQDWLRQRISDLGIRU
PDLQWHQDQFHERRNSXEOLFDWLRQV
VSHDNLQJDQGFRQVXOWLQJ
R 'XDOYHUVLRQRSHQVRXUFH
$IUHHYHUVLRQLVGHYHORSHG
ZLWKOLPLWHGIXQFWLRQDOLW\
$FRPPHUFLDOYHUVLRQ
LVGHYHORSHGZLWKULFKHU
IXQFWLRQDOLW\
R 'HYHORSPHQWLVVXVWDLQHGE\DQ
LQVWLWXWLRQRUFRUSRUDWHVXSSRUWHUV
% &RPPXQLW\VRXUFHFRGHVXVWDLQHGE\D
IRXQGDWLRQ
R 'HYHORSHUVDUHPRVWO\SDLGE\
XQLYHUVLWLHVWKDWFRQWULEXWHWKHLU
WLPHLQOLHXRIDOWHUQDWHFRVWV
IRUFRPPHUFLDOOLFHQVLQJDQG
PDLQWHQDQFHDQGDYHU\IHZ
IRXQGDWLRQVWDIIKHOSFRRUGLQDWH
GLVWULEXWHGGHVLJQFRGLQJTXDOLW\
DVVXUDQFHDQGUHOHDVHSDFNDJLQJ
ZRUNE\GLVWULEXWHGFRPPXQLW\
SDUWLFLSDQWV
% )XQGLQJDJHQF\VXSSRUW
R $VRIWZDUHSURMHFWLVVXVWDLQHG
E\DYDULHW\RILQWHUORFNLQJDQG
LQWHUPLQJOHGJUDQWVʊWKH³JUDQW
PRVDLF´PRGHORIIHGHUDOIXQGLQJ
R ³)ODJVKLSFRGHV´DUHVRLPSRUWDQW
WKDWLWLVDSSURSULDWHWRKDYHRQJRLQJ
IHGHUDOIXQGLQJIRUDSDUWLFXODUPDMRU
VRIWZDUHDSSOLFDWLRQRUVRIWZDUH
VXLWH
R )XQGLQJRIVSHFL¿FZRUNLVEXLOW
LQWRDSURMHFWEXGJHWDQGEDVHG
RQXVHUQHHGVDQGGLVWULEXWLRQRI
WRNHQVʊHJ+(&7R5&6(>@
% &RPPHUFLDOVRIWZDUH
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$VZD\VWRJURXQGGLVFXVVLRQRIVRIWZDUHVXVWDLQ
DELOLW\LQUHDOH[SHULHQFHSDUWLFLSDQWVDWWKH&\EHULQ
IUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\DQG5HXVDELOLW\
ZRUNVKRSGLVFXVVHGVHYHUDOH[HPSODUVRIVXFFHVV
LQVRIWZDUHVXVWDLQDELOLW\$PRQJWKHH[HPSODUV
GLVFXVVHGZHUHWKHVRIWZDUHXVHGE\WKH2SHQ6FL
HQFH*ULG26*0\3UR[\DQG6DNDLZKLFKDUH
GHVFULEHGLQJUHDWHUGHWDLOEHORZ7KHVHWKUHHSURM
HFWVUHSUHVHQWWKUHHGLIIHUHQWVXVWDLQDELOLW\PRGHOV
DVGLVFXVVHGLQ6HFWLRQ26*LVPRVWDNLQWRD
JURXSRIXVHUFRPPXQLWLHVZKRKDYHFROOHFWLYHO\
VHOHFWHGDVHWRIVRIWZDUHRIYDOXHWRWKHPDQGLV
VXVWDLQLQJWKDWVHWYLDVXSSRUWIURPVXSSRUWLQJ
IXQGLQJDJHQFLHV0\3UR[\UHSUHVHQWVVXSSRUWE\D
GHYHORSPHQWWHDPXQGHUWKH³JUDQWPRVDLF´PRGHO
)LQDOO\6DNDLUHSUHVHQWVDFRPPXQLW\FRGHVXVWDLQHG
E\DIRXQGDWLRQDQGXVHGE\DJURXSRIXQLYHUVLWLHV
DQGFROOHJHVDOORIZKRPKDYHLQWHUHVWVDQGQHHGV
ODUJHO\LQFRPPRQ2WKHUJRRGH[DPSOHVRIVRIW
ZDUHVXVWDLQDELOLW\VXFFHVVHVDUHGHVFULEHGLQVRPH
RIWKHSRVLWLRQSDSHUVLQFOXGHGLQ$SSHQGL[VXFK
DVWKHGHVFULSWLRQRIWKHVXVWDLQDELOLW\DQGWUDQVLWLRQ
IURP65%WRL52'6LQFOXGHGLQWKHSRVLWLRQSDSHU
E\5HDJDQ0RRUH$UFRW5DMDVHNDU0LNH:DQDQG
:D\QH6FKURHGHU
 2SHQ6FLHQFH*ULG
7KH2SHQ6FLHQFH*ULG&RQVRUWLXP>@SURYLGHVD
PXOWLGLVFLSOLQDU\FROODERUDWLRQLQVXSSRUWRIWKHFRP
SXWLQJQHHGVRIORQJOLYHGSK\VLFVDVZHOODVRWKHU
GRPDLQVFLHQFHFRPPXQLWLHVDFURVVWKH'HSDUWPHQW
RI(QHUJ\'2(DQG16)7KH2SHQ6FLHQFH*ULG
26*EXLOGVWHVWVGRFXPHQWVGLVWULEXWHVDQGVXS
SRUWVPRUHWKDQVRIWZDUHSDFNDJHVIRULWVXVHUV
7KHUHTXHVWVDQGUHTXLUHPHQWVRIWKHXVHUFRPPXQL
WLHVGHWHUPLQHZKDWVRIWZDUHLVLQFOXGHG7KHLUODFN
RIXVHRIDQGQHHGIRUWKHVRIWZDUHGHWHUPLQHVZKHQ
VRIWZDUHLVUHPRYHG7KH2SHQ6FLHQFH*ULG&RQ
VRUWLXPWKXVVXVWDLQVDQHQWLUHVRIWZDUHVXLWHUDWKHU
WKDQRQHRUDIHZSDUWLFXODUDSSOLFDWLRQVRUFRGHV
7KH26*VWULYHVWRQRWGRVRIWZDUHGHYHORSPHQW
RXWVLGHRIXWLOLWLHVWRVXSSRUWWKHGLVWULEXWLRQLQVWDO
ODWLRQDQGFRQ¿JXUDWLRQRIWKHLQWHJUDWHGFROOHFWLRQV
RIVRIWZDUHFRPSRQHQWVQHHGHGE\WKHXVHUV7KH
VRIWZDUHPRGXOHVDUHGHYHORSHGE\H[WHUQDOJURXSV
DQGLQFOXGHFRPPRQRSHQVRXUFHVRIWZDUHHJ
$SDFKH>@FRPSXWHUVFLHQFHHQJLQHHULQJGHYHO
RSHGPLGGOHZDUHHJ&RQGRU>@*806>@
DQGSHHULQIUDVWUXFWXUHGHYHORSHGVRIWZDUHHJ
(*((J/LWH>@
7KH26*&RQVRUWLXPVHSDUDWHVWKHVRIWZDUHLQWRWZR
OD\HUV
% 7KH¿UVWLVWKH9LUWXDO'DWD7RRONLW9'7
>@DQGLVV\VWHPDJQRVWLF7KDWLVLWGRHVQRW
FRQWDLQVSHFL¿FFRQ¿JXUDWLRQUHTXLUHGWREH
SDUWRIDVSHFL¿FGLVWULEXWHGV\VWHPFRPPXQLW\
V\VWHPFDPSXVRUQDWLRQDOJULG
% 7KHVHFRQGOD\HULVWKH26*VRIWZDUHVWDFN>@
ZKLFKDGGVFRQ¿JXUDWLRQLQIRUPDWLRQVSHFL¿FWR
26*VXFKDVWKHVSHFL¿F&HUWL¿FDWH$XWKRULWLHV
WUXVWHGE\WKH26*&RQVRUWLXP
,IWKHUHLVVRIWZDUHGHHPHGXVHIXOWRLQFOXGHLQWKH
26*VRIWZDUHVWDFNDQGLWQHHGVDVPDOODPRXQW
RIH[WHQVLRQLQLWVIXQFWLRQDOLW\UREXVWQHVVRU
VFDODELOLW\WKH26*PD\LQMHFWVKRUWWHUPHIIRUWWR
KHOSWKHVRIWZDUHSURYLGHUGRWKLVZRUN
7KH26*&RQVRUWLXPIROORZVWKHSURFHVVEHORZIRU
WKHOLIHF\FOHRIDVRIWZDUHFRPSRQHQW
% &ROOHFWQHHGVDQGFDSDELOLW\UHTXHVWVIURPXVHU
FRPPXQLWLHVLQFOXGLQJSULRULWL]LQJDQGDVVHVVLQJ
WKHFRPPRQQHHGV
 ([HPSODUVRI6XFFHVVLQ&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\
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% 9DOLGDWHWKHVRIWZDUHIRUUREXVWQHVV
FRPSOHWHQHVVGRFXPHQWDWLRQDQGLPSDFWRQ
H[LVWLQJVRIWZDUHPRGXOHV
% $VVHVVWKH&RQVRUWLXP¶VDELOLW\WRLQWHJUDWHWHVW
DQGSURYLGHIURQWOLQHVXSSRUWIRUWKHVRIWZDUH
% ,QFOXGHWKHVRIWZDUHLQDGHYHORSPHQWDQG
WKHQSURGXFWLRQUHOHDVHRIWKHVRIWZDUHVWDFN
7KLVUHVXOWVLQWKHVRIWZDUHEHFRPLQJSDUWRI
WKHEXLOGWHVWLQWHJUDWLRQDQGGRFXPHQWDWLRQ
HQYLURQPHQWV
% 3ODQIRUDVHFXULW\DXGLWRIWKHVRIWZDUH
% 5HYLVLWWKHXVHRIDQGQHHGIRUWKHVRIWZDUH
DWHDFKPDMRUUHOHDVHRIWKHVRIWZDUHVWDFNWR
XQGHUVWDQGZKHWKHULWLVDSSURDFKLQJHQGRIOLIH
%DVHGRQWKH26*¶VH[SHULHQFHWKH\KDYHPDGH
VHYHUDOGHVLJQGHFLVLRQVDERXWWKHVRIWZDUHVWDFN
% %LQDU\GLVWULEXWLRQV7KH26*&RQVRUWLXPKDV
IRXQGWKDWEXLOGLQJDOORIWKHGLIIHUHQWVRIWZDUHLV
ERWKFRPSOH[DQGVORZVRWKH\SUHIHUWRGRWKLV
RQEHKDOIRIXVHUV:KLOHWKLVFDQEHSHUIRUPHGRQ
DXVHU¶VFRPSXWHULWLVFRPSOH[DQGHUURUSURQH
% &RQ¿JXUDWLRQWRROV7KH26*&RQVRUWLXP
SURYLGHVWRROVIRUFRQ¿JXULQJWKHVRIWZDUHWR
ZRUNWRJHWKHULQVSHFL¿FVFHQDULRV)RUH[DPSOH
WKH\SURYLGHFRQ¿JXUDWLRQWRROVDQG¿OHVWRLQVWDOO
VSHFL¿FZHEDSSOLFDWLRQVLQWR7RPFDWWRFRQQHFW
7RPFDWZLWK$SDFKHDQGWRFRQ¿JXUHVSHFL¿F
VHFXULW\VHWWLQJVDFURVV7RPFDWDQG$SDFKH
% 3DFNDJLQJRI,QVWDOODWLRQ6HWV7KH26*
&RQVRUWLXPLVWUDQVLWLRQLQJWRSDFNDJLQJDQG
GLVWULEXWLRQEDVHGRQQDWLYHSDFNDJHVVXFKDV
5303DFNDJH0DQDJHU7KLVZLOOEHWWHUPDWFK
WKHXVHUQHHGVIRUHDVHDQGFRPPRQDOLW\RI
LQVWDOODWLRQDQGFRQ¿JXUDWLRQZLWKWKHRWKHU
VRIWZDUHWKH\XVH7RGDWHWKH\KDYHEHHQXVLQJ
3DFPDQ>@DXVHUOHYHOWRROWKDWVXSSRUWV
QRQURRWLQVWDOODWLRQVPXOWLSOHLQVWDOODWLRQVDQG
VXSSRUWIRUDKLHUDUFK\RIVRIWZDUHFDFKHVIRU
GLIIHUHQWVXEVHWVRIWKHDYDLODEOHSDFNDJHV
% 5HOHDVH0DQDJHPHQW7KH26*&RQVRUWLXP
IROORZVDSURFHVVRIZHOOGH¿QHGSURGXFWLRQ
UHOHDVHVRIWKHVRIWZDUH6LWHDGPLQLVWUDWRUVDQG
XVHUFRPPXQLWLHVFDQWDNHDZKLOHWRXSJUDGHWR
QHZYHUVLRQVRIWKHVRIWZDUHHVSHFLDOO\LIWKH\
DUHLQWKHPLGGOHRIDORQJSURGXFWLRQUXQ7KH
26*&RQVRUWLXPPDLQWDLQVVXSSRUWIRUROGHU
UHOHDVHVDVQHHGHGE\WKHXVHUVʊWKRXJKWKH\
SUHIHUWRVXSSRUWRQO\WZRPDMRUUHOHDVHVDWDQ\
WLPH7KH26*&RQVRUWLXPVXSSRUWVDVHFXULW\
SDWFKDQG³PLQRUEXJ´UHOHDVHDQGLQVWDOODWLRQ
SURFHVVIRU¿[HVWKDWPXVWEHGHOLYHUHGTXLFNO\
,QWKHVHFDVHVWKH\UHO\RQOHVVWHVWLQJ7KH26*
&RQVRUWLXPDVVHVVHVWKHULVNRIUHGXFHGWHVWLQJ
YHUVXVQRWJHWWLQJWKHSDWFKRXWDQGLQVWDOOHGDQG
DGMXVWVWKHWHVWLQJDFFRUGLQJO\
% ,QWHJUDWHG%XLOGDQG7HVWLQJ7KH26*
&RQVRUWLXPKDVDULFKV\VWHPIRULQWHJUDWHG
EXLOGDQGWHVWLQJRIWKHVRIWZDUHWREHWWHUHQVXUH
WKDWWKHVROXWLRQVSURYLGHGE\WKHVRIWZDUHZLOO
SHUIRUPZHOOLQWHUPVRISHUIRUPDQFHDQGLPSDFW
RQWKHV\VWHPVRQZKLFKWKH\UXQDQGIRUWKH
XVHUVWKH\VXSSRUW(DFKVRIWZDUHFRPSRQHQW
LVEXLOWIRUDOOWKHSODWIRUPVWKH\VXSSRUW7KH
26*&RQVRUWLXPUHOLHVRQWKH16)0LGGOHZDUH
,QLWLDWLYH10,%XLOGDQG7HVW)DFLOLW\DWWKH
8QLYHUVLW\RI:LVFRQVLQ±0DGLVRQ>@DQGWKH
0HWURQRPHVRIWZDUH>@WRPDQDJHEXLOGV7R
VXSSRUWWKHJRDORIVPRRWKO\LQWHJUDWLQJVRIWZDUH
IRUXVHUVWKH&RQVRUWLXPVRPHWLPHVSDWFKHVWKH
VRIWZDUHWRSURYLGHEXJ¿[HVRUIHDWXUHVQHHGHG
E\26*VWDNHKROGHUV
% ,QWHJUDWHG6\VWHP7HVWLQJ7KLVSURYLGHVHQG
XVHUWHVWLQJLQVFHQDULRVWKDWDUHDVFORVHWR
SURGXFWLRQDVSRVVLEOH7KH26*,QWHJUDWLRQ
7HVWEHG,7%LVDJULGRI±VLWHV(DFK
VLWHGRQDWHVDVPDOOQXPEHURIFRPSXWHUV
DQGVWRUDJHWRSURYLGHDSURGXFWLRQOLNH
HQYLURQPHQWWRUXQJULGMREV(QGXVHUVZKR
KDYHVFLHQWL¿FDSSOLFDWLRQVWKDWQHHGWREHUXQ
GRWKHWHVWLQJ7KLVSURFHVVKHOSV¿[SUREOHPV
EHIRUHWKHVRIWZDUHLVUHOHDVHGWRSURGXFWLRQ
JLYHVFRQ¿GHQFHWRXVHUVWKDWWKHVRIWZDUHUHDOO\
ZRUNVDQGDVVXUHVYLUWXDORUJDQL]DWLRQV92V
DQGSURGXFWLRQJULGVLWHVWKDWLWLVVDIHWRXSJUDGH
WRWKHQHZYHUVLRQ7KLVLQYROYHPHQWIURPWKH
FRPPXQLW\LQWHVWLQJWKHVRIWZDUHKDVSURYHQWR
EHLQYDOXDEOH
% 2SHQVRXUFHLVDUHTXLUHPHQW7KH26*
&RQVRUWLXPXVHVRQO\VRIWZDUHWKDWLVRSHQ
VRXUFHDQGEXLOGDEOHIURPVRXUFHRQWKHLU
V\VWHPV7KLVLVQHFHVVDU\WRUHGXFHWKHULVNLI
WKHVRIWZDUHGHYHORSHUZLOOQRORQJHUVXSSRUWWKH
SDFNDJH,IWKHVRIWZDUHLVVWLOOLQXVHE\26*
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FRPPXQLWLHVWKH\IROORZDSURFHVVWR¿QGHIIRUW
WRVXSSRUWLWHLWKHULQWHUQDOO\RUDVDFRQWULEXWLRQ
IURPWKHPHPEHUVRIWKH26*&RQVRUWLXP
.H\OHVVRQV7KH2SHQ6FLHQFH*ULG&RQVRUWLXP
PDLQWDLQVDVRIWZDUHVWDFNEDVHGRQXVHRI2SHQ
6RXUFHFRGHV7KHFRPSRQHQWVRIWKHVRIWZDUH
VWDFNDUHVHOHFWHGDQGLQWHJUDWHGRQWKHEDVLVRIWKH
FRPPRQQHHGVRIPRUHWKDQRQHXVHUFRPPXQLW\
DQGYLUWXDORUJDQL]DWLRQ7KH26*&RQVRUWLXP
PLQLPL]HVWKHH[WHQWWRZKLFKWKH\GHYHORSVRIWZDUH
DQGKDVDQH[WHQVLYHVRIWZDUHLQWHJUDWLRQWHVWLQJ
DQGGLVWULEXWLRQV\VWHP7KH26*&RQVRUWLXPXVHV
RQO\RSHQVRXUFHVRIWZDUHDQGLVSUHSDUHGWRVXSSRUW
DQGPDLQWDLQVXFKVRIWZDUHLIQHFHVVDU\7KHYDOXH
RIWKLVDSSURDFKLVGHPRQVWUDWHGE\WKHDGRSWLRQRI
WKHVWDFNE\SURMHFWVRWKHUWKDQWKH26*&RQVRUWLXP
LWVHOI7HFKQLFDOOHDGHUVKLSLVGHPRQVWUDWHGE\WKH
ZLOOLQJQHVVRIWKHH[WHUQDOVRIWZDUHGHYHORSPHQW
JURXSVWRDFFHSWUHTXLUHPHQWVIURP26*DQG
FRQWULEXWHFRPSRQHQWVWRWKHVRIWZDUHVWDFN
 0\3UR[\
0\3UR[\>@LVDQRSHQVRXUFHVRIWZDUHSDFNDJH
WKDWSURYLGHVDQDXWKHQWLFDWLRQVHUYLFHSULPDULO\IRU
FRPSXWDWLRQDOJULGVDQGRWKHUF\EHULQIUDVWUXFWXUH
XWLOL]LQJSXEOLFNH\LQIUDVWUXFWXUHV,WZDVGHYHORSHG
DWWKH1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ
$SSOLFDWLRQV1&6$LQDQGKDVQRZEHHQ
VXVWDLQHGIRUDGHFDGH,WKDVIRXQGEURDGDGRSWLRQ
DFURVVWKH16)'2(DQGLQWHUQDWLRQDOFRPPXQLWLHV
LQFOXGLQJ(*((>@(8'DWD*ULG>@(DUWK
6\VWHP*ULG>@)XVLRQ*ULG>@/+&&RPSXWLQJ
*ULG>@1$6$,QIRUPDWLRQ3RZHU*ULG>@1&6$
>@1((6JULG>@1(56&>@2SHQ6FLHQFH*ULG
>@DQG7HUD*ULG>@,WKDVDOVRKDGVLJQL¿FDQW
IHDWXUHVFRQWULEXWHGE\GHYHORSHUVIURPWKH(XURSHDQ
'DWD*ULG8QLYHUVLW\RI9LUJLQLDDQG/DZUHQFH
%HUNHOH\1DWLRQDO/DERUDWRU\DVZHOODVDOWHUQDWH
WRWKHLQLWLDO&EDVHGLPSOHPHQWDWLRQODQJXDJH
LPSOHPHQWDWLRQVLQ3\WKRQ-DYD3+3DQG3HUO
0\3UR[\LVDFOHDUVXFFHVVVWRU\IRUVXVWDLQHG
VRIWZDUH7KH0\3UR[\WHDPRIIHUVWKHIROORZLQJ
UHDVRQVIRULWVVXFFHVV
% &OHDUXVHUGULYHQJRDOV0\3UR[\ZDV
RULJLQDOO\GHYHORSHGWRVROYHDVLQJOHZHOO
GH¿QHGSUREOHPDOORZZHESRUWDOVWREHXVHG
ZLWK3XEOLF.H\,QIUDVWUXFWXUH3.,EDVHG
JULGV$GGLWLRQVWR0\3UR[\RYHUWKH\HDUV
KDYHEHHQVHOHFWHGEDVHGRQZHOOGH¿QHGDQG
MXVWL¿HGQHHGVRIWKHXVHUFRPPXQLW\DQGZHUH
RIWHQFRQWULEXWHGE\WKDWFRPPXQLW\DQGODFN
RIGLVUXSWLRQ7KLVPHDQVFDUHIXOO\VFUXWLQL]LQJ
VXJJHVWHGFKDQJHVDQGFRQWULEXWLRQVDQG
XQGHUVWDQGLQJWKHLUYDOXHDQGWKHLUGLVUXSWLYH
LPSDFWEHIRUHGHFLGLQJLIWKH\VKRXOGEH
LQFRUSRUDWHG
% 6WURQJFRQVLVWHQWWHFKQLFDOOHDGHUVKLS0\3UR[\
KDVEHQH¿WHGJUHDWO\E\KDYLQJDVWURQJ
WHFKQLFDOOHDG-LP%DVQH\WKURXJKRXWLWVOLIH
FRRUGLQDWLQJFRPPXQLW\FRQWULEXWLRQVHQVXULQJ
WKHFRQVLVWHQF\RILWVDUFKLWHFWXUHDQGSURFHVVHV
DQGPLQLPL]LQJDQ\FKDQJHUHODWHGGLVUXSWLRQWR
WKHFRPPXQLW\
% 5DSLGSURWRW\SLQJDQGHYROXWLRQDU\GHVLJQ
0\3UR[\ZDVGHVLJQHGDQGGHYHORSHGTXLFNO\
E\DVPDOOWHDPWR¿OODQH[LVWLQJVSHFL¿FXVHU
QHHGUDWKHUWKDQE\IRUH[DPSOHDVWDQGDUGV
FRPPLWWHHZRUNLQJRQDEURDGDUFKLWHFWXUDO
SUREOHP0\3UR[\KDVVXEVHTXHQWO\HYROYHG
EDVHGRQXVHUGHPDQGWRVROYHDUDQJHRI
SUREOHPV:KLOHQRWH[FOXGLQJWKHSRVVLELOLW\
WKDWRWKHUDSSURDFKHVPD\KDYHZRUNHGWKH
DSSURDFKRIVWDUWLQJVLPSO\DQGHYROYLQJZLWK
FDUHIXOVFUXWLQ\ZRUNHGZHOOIRU0\3UR[\
% ([FHOOHQWVRIWZDUHHQJLQHHULQJSUDFWLFHV
R6RIWZDUHHQJLQHHULQJGRFXPHQWDWLRQ
EXJWUDFNLQJQLJKWO\EXLOGVDQG
UHJUHVVLRQWHVWV7KHVHIXQGDPHQWDOV
DUHQHFHVVDU\DQGQRWWREHIRUJRWWHQ
EXWDOVRQRWVXI¿FLHQWIRUVXVWDLQLQJ
VRIWZDUH
R0DLQWDLQLQJEDFNZDUGFRPSDWLELOLW\
DQGDYRLGLQJFKDQJHIRUWKHVDNHRI
FKDQJH7KHUHLVRIWHQJUHDWVRFLDO
SUHVVXUHWRDGRSWQHZWHFKQRORJ\
WUHQGVHJZHEVHUYLFHV5(67RU
EHVHHQDVDQWLTXDWHG7KH0\3UR[\
WHDPKDVDYRLGHGUHLPSOHPHQWDWLRQ
DQGRWKHUFKDQJHVLQSURWRFRORU
DSSOLFDWLRQSURJUDPPLQJLQWHUIDFH
$3,ZKHQWKDWFKDQJHGLGQ¶W
EULQJDQREYLRXVEHQH¿WWRWKH
XVHUFRPPXQLW\7KLVFRQWULEXWHG
VLJQL¿FDQWO\WRWKHIDFWWKDW0\3UR[\
KDVEHHQUHPDUNDEO\EDFNZDUG
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FRPSDWLEOHRYHULWV\HDUOLIHWLPH
R0DLQWDLQLQJFRPSDWLELOLW\ZLWK
XQGHUO\LQJOLEUDULHVSURWRFROVDQG
VWDQGDUGV$Q\VRIWZDUHRIUHDVRQDEOH
FRPSOH[LW\ZLOOUHO\RQXQGHUO\LQJ
OLEUDULHVDQGVWDQGDUGV%DODQFHG
ZLWKWKHDYRLGDQFHRIMXPSLQJWR
QHZWHFKQRORJLHVIRUWKHVDNHRI
QHZWHFKQRORJLHVLVPDLQWDLQLQJ
FRPSDWLELOLW\ZLWKOLEUDULHVDQG
VWDQGDUGVWKHVRIWZDUHGHSHQGVRQ
0DLQWDLQLQJUHOHDVHVDQGYXOQHUDELOLW\
¿[HVRIWKRVHOLEUDULHVDQGVWDQGDUGV
LVRIWHQWHGLRXVZRUNEXWQHFHVVDU\
WRPDLQWDLQWUXVWDQGXVHIXOQHVVWRWKH
FRPPXQLW\
% 'LVVHPLQDWLRQDQGFRPPXQLW\XQGHUVWDQGLQJ
3UHVHQWDWLRQVSXEOLFDWLRQVDQGZHESUHVHQFH
PDNHVXUHVRIWZDUHLVIDPLOLDUWRDQGXQGHUVWRRG
E\XVHUFRPPXQLWLHV0XFKOLNHFRPPHUFLDO
SURGXFWVQDPHUHFRJQLWLRQLVYDOXDEOHWRPDNLQJ
XVHUVIHHOFRPIRUWDEOHZLWKVRIWZDUH
% 5HYLHZDQG$FFUHGLWDWLRQ6RPHZKDWVSHFL¿FWR
VHFXULW\RULHQWHGVRIWZDUHWKHIDFWWKDWVRIWZDUH
KDVUHFHLYHGH[WHUQDOVFUXWLQ\DQGDFFUHGLWDWLRQ
PDNHVXVHUFRPPXQLWLHVDQGLQSDUWLFXODUWKHLU
RSHUDWLRQDOVHFXULW\VWDIIPRUHFRPIRUWDEOH
0\3UR[\UHFHLYHGDVHFXULW\DVVHVVPHQWIURP
WKH8QLYHUVLW\RI:LVFRQVLQYLD%DUW0LOOHU
XQGHU16)13$&,IXQGLQJDVZHOODVKDYLQJ
VHYHUDORILWVGHSOR\PHQWVDFFUHGLWHGE\WKH
,QWHUQDWLRQDO*ULG7UXVW)HGHUDWLRQ>@
% 5HVSRQGLQJSURPSWO\DQGSUHGLFWDEO\WRVHFXULW\
YXOQHUDELOLWLHV5HODWHGWRWKHSUHYLRXVSRLQW
TXLFNHIIHFWLYHUHVSRQVHVWRVHFXULW\LVVXHV
DUHFULWLFDOIRUPDLQWDLQLQJXVHUFRQ¿GHQFH
3UHGLFWDEOHUHVSRQVHVDQGFRRUGLQDWLRQDUH
LPSRUWDQWSDUWLFXODUO\IRUODUJHSURGXFWLRQ
GHSOR\PHQWVWKDWW\SLFDOO\ZDQWTXLFNUHVSRQVHV
WRYXOQHUDELOLWLHVLQFRQMXQFWLRQZLWKDGYDQFH
ZDUQLQJRISXEOLFDQQRXQFHPHQWVRIWKRVH
YXOQHUDELOLWLHV
% (QFRXUDJLQJFROODERUDWLYHVRIWZDUH
GHYHORSPHQW5HOHDVLQJWKHVRIWZDUHDV
RSHQVRXUFHLVRQO\WKH¿UVWVWHSWRIRVWHULQJ
FROODERUDWLRQDQGFRQWULEXWLRQV$VLPSOH
VWDEOHGRFXPHQWHGVRIWZDUHGHVLJQZLWKDQ
RSHQVRXUFHLPSOHPHQWDWLRQLQDZHOONQRZQ
ODQJXDJHHQDEOHVFRPPXQLW\PHPEHUVWR
PRGLI\WKHVRIWZDUHWRPHHWWKHLUQHHGV$Q
RSHQGHYHORSPHQWSURFHVVWKDWLVUHVSRQVLYHWR
DQGDSSUHFLDWLYHRIFRPPXQLW\FRQWULEXWLRQV
HQFRXUDJHVFRPPXQLW\PHPEHUVWRFRQWULEXWH
EDFNWKHLUFKDQJHV,IWKHVRIWZDUHLVWRR
FRPSOH[RUFXWWLQJHGJHRUIUHTXHQWO\FKDQJLQJ
LQIXQGDPHQWDOZD\VLWLVWRRGLI¿FXOWRUWLPH
FRQVXPLQJIRUH[WHUQDOGHYHORSHUVWRSDUWLFLSDWH
6WDEOHGRFXPHQWHGSURWRFROVHJ>@DQG
$3,VHQFRXUDJHGHYHORSHUVWRLQFRUSRUDWH
H[LVWLQJVRIWZDUHLQWKHLUZRUN/HYHUDJLQJ
H[LVWLQJZHOOGH¿QHGVWDQGDUGVHJ7UDQVSRUW
/D\HU6HFXULW\DQGVRIWZDUHHJ2SHQ66/
DLGVLQIRVWHULQJFROODERUDWLRQ
% )XQGLQJZLWKHPSKDVLVRQPDLQWHQDQFH:KLOH
0\3UR[\¶VRSHQVRXUFHVWDWXVKDVUHVXOWHGLQD
QXPEHURIFRQWULEXWLRQVIURPWKHFRPPXQLW\
WKHFRUHPDLQWHQDQFHRI0\3UR[\KDVEHHQ
PDGHSRVVLEOHRQO\E\PDLQWHQDQFHIRFXVHG
IXQGLQJ0DLQWDLQLQJVRIWZDUHUHTXLUHVDJUHDW
GHDORIIDPLOLDULW\ZLWKWKHVRIWZDUHUHTXLULQJDQ
LQYHVWPHQWLQOHDUQLQJE\SHUVRQQHOWKDWPDNHV
PDLQWDLQLQJVWDIIFULWLFDO$W\SLFDOSUREOHPLQ
WKHUHVHDUFKFRPPXQLW\LVWKDWPDLQWHQDQFH
IXQGLQJLVGLI¿FXOWWR¿QG0DQ\FXUUHQWIXQGLQJ
PHFKDQLVPVUHZDUGVRIWZDUHFUHDWLRQEXWQRW
PDLQWHQDQFHUHVXOWLQJLQSUROLIHUDWLRQRIVRIWZDUH
WKDWTXLFNO\TXLWVEHLQJPDLQWDLQHGDQGEHFRPHV
KDUGWRXVH0\3UR[\IXQGLQJKDVLQFOXGHGD
YDULHW\RI1DWLRQDO6FLHQFH)RXQGDWLRQVRXUFHV
LQFOXGLQJ1&6$WKH1DWLRQDO/DERUDWRU\IRU
$SSOLHG1HWZRUN5HVHDUFK1/$15WKH16)
0LGGOHZDUH,QLWLDWLYH10,WKH6WUDWHJLF
7HFKQRORJLHVIRU&\EHULQIUDVWUXFWXUH3URJUDP
67&,DQGWKH7HUD*ULG)XQGLQJZDVDOVR
SURYLGHGE\1$6$,3*
.H\OHVVRQV$FRPELQDWLRQRIH[FHOOHQWVRIWZDUH
HQJLQHHULQJSUDFWLFHVVWURQJWHFKQLFDOOHDGHUVKLS
DQGIXQGLQJIRUVXVWDLQDELOLW\DQGPDLQWHQDQFHKDYH
HQDEOHG0\3UR[\WREHKLJKO\YDOXDEOHDQGZLGHO\
XVHG0\3UR[\KDVEHQH¿WWHGIURPWKHQHHGIRUDQG
H[LVWHQFHRIDQDFFUHGLWDWLRQSURFHVVFHUWLI\LQJWKH
IXQFWLRQDOLW\RIWKHVRIWZDUHDVZHOODVIURPHIIHFWLYH
HIIRUWVWRGLVVHPLQDWHLQIRUPDWLRQDERXWWKHVRIWZDUH
DQGLWVXVH
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6DNDL>@LVDOHDUQLQJDQGFROODERUDWLRQVRIWZDUH
HQYLURQPHQWGLVWULEXWHGDVRSHQVRXUFHDQG
VXSSRUWHGE\DFRPPXQLW\VRXUFHOLFHQVH7KH
6DNDL3URMHFWZDVODXQFKHGLQHDUO\WRFUHDWH
DFROODERUDWLRQDQGOHDUQLQJHQYLURQPHQWWKDWFRXOG
VXSHUVHGHWKHQFXUUHQWFRXUVHPDQDJHPHQWV\VWHPV
IRUHGXFDWLRQDQGLQFRUSRUDWHFROODERUDWLRQWRROV
IRUUHVHDUFKHUV7KHSURMHFWZDVLQLWLDOO\IXQGHG
E\D0JUDQWIURPWKH$QGUHZ:0HOORQ
)RXQGDWLRQDQG0RILQNLQGVWDIILQYHVWPHQWV
IURP,QGLDQD8QLYHUVLW\WKH8QLYHUVLW\RI0LFKLJDQ
0DVVDFKXVHWWV,QVWLWXWHRI7HFKQRORJ\DQG6WDQIRUG
8QLYHUVLW\7KHSURMHFWGHYHORSHGVHYHUDOQHZ
PRGHOVIRUVRIWZDUHGHYHORSPHQWWKDWEOHQGHG
HOHPHQWVRIGLUHFWHGGHYHORSPHQWDQGRSHQVRXUFH
PRGHOVWKRXJKWKHVRIWZDUHFRGHLWVHOIZDVDOZD\V
GLVWULEXWHGXQGHUDIXOO\RSHQOLFHQVH¿UVWD%6'
VW\OH(GXFDWLRQDO&RPPXQLW\/LFHQVH(&/
WKHQWKH(&/WKDWLVQHDUO\LGHQWLFDOWR$SDFKH
VDYHIRUOHVVHUSDWHQWDVVHUWLRQV
%\6DNDLZDVLQSURGXFWLRQXVHDWPDQ\
FROOHJHVDQGXQLYHUVLWLHVDURXQGWKHZRUOG,WKDG
HYROYHGDWKULYLQJGHYHORSHUFRPPXQLW\DQGDGR]HQ
6DNDL&RPPHUFLDO$I¿OLDWHV7KHVRIWZDUHVFDOHGWR
SURGXFWLRQXVHLQVHUYLQJLQVWLWXWLRQVRIRYHU
XVHUVDQGGHYHORSHGDSLSHOLQHRILQQRYDWLYHWRROVWR
DGGRQWRWKHFRUHUHOHDVH/DQJXDJHSRUWVLQFOXGH
-DSDQHVH&KLQHVH6SDQLVKDQGPDQ\RWKHUV1HZ
WRROVDUHH[SRVHGWRWKHFRPPXQLW\DV³&RQWULE´
PHDQLQJWKH\DUHDYDLODEOHIRUXVHRULPSURYHPHQW
7RROVWKDWPDWXUHGHPRQVWUDWHSURGXFWLRQTXDOLW\
DWRQHRUPRUHLQVWLWXWLRQVDQGJDUQHUFRPPXQLW\
LQWHUHVWDUHSURPRWHGWR³3URYLVLRQDO´3URYLVLRQDO
WRROVFDQWKHQEHSURPRWHGWRWKH&RUH6DNDLUHOHDVH
WKDWJRHVWKURXJKDFRPPXQLW\EDVHGTXDOLW\
DVVXUDQFHSURFHVVEHIRUHUHOHDVH
:KLOHWKH6DNDLVRIWZDUHUHPDLQVIUHHO\DYDLODEOHWR
DQ\RQHWKH6DNDL3URMHFWLQLWLDWHGWKH6DNDL3DUWQHUV
3URJUDPLQZLWKDGGLWLRQDOLQVWLWXWLRQVWKDW
DJUHHGWRSD\SHU\HDUIRUVPDOO
VFKRROVWRKHOSVXVWDLQWKHVRIWZDUHDQGFRPPXQLW\
%HIRUHWKHHQGRIWKH0HOORQJUDQWLQ6DNDL
IROORZHG$SDFKHDQGFUHDWHGWKH6DNDL)RXQGDWLRQ
,QFDVDOHJDOO\LQFRUSRUDWHGQRWIRUSUR¿WF
WD[H[HPSWRUJDQL]DWLRQWRVXVWDLQWKHVRIWZDUH
7KHIRXQGDWLRQQRZKDVRYHUPHPEHUVIURP
XQLYHUVLWLHVDQGFRPPHUFLDODI¿OLDWHVDQGKDV
GLVWULEXWHGQLQHPDMRUUHOHDVHVRIWKHVRIWZDUHVLQFH
$XJXVW7KH6DNDL)RXQGDWLRQRSHUDWHVE\D
PHPEHUVHOHFWHGERDUGDQH[HFXWLYHGLUHFWRUDQG
DIHZVWDIIZKRKHOSFRRUGLQDWHPHPEHUDFWLYLW\
TXDOLW\DVVXUDQFHDQGFRPPXQLFDWLRQV
7KH6DNDLPRGHOKDVEHHQLPLWDWHGDQGLPSURYHG
XSRQE\WKH.XDOL)RXQGDWLRQ>@ZKLFKGHYHORSV
DGPLQLVWUDWLYHV\VWHPVRIWZDUHIRUKLJKHUHGXFDWLRQ
7KHSUDFWLFHVRI6DNDLKDYHGHPRQVWUDWHGD
SDWKWRFRUHLQIUDVWUXFWXUHIRUFROODERUDWLRQDQG
OHDUQLQJHQYLURQPHQWVIRUKXQGUHGVRIFROOHJHV
DQGXQLYHUVLWLHVDURXQGWKHZRUOG,WLVDIDUOHVV
H[SHQVLYHRSWLRQWKDQFRPPHUFLDODOWHUQDWLYHVDQG
KDVSURYHQWRZLQLQKHDGWRKHDGFRPSDULVRQV>@
7KH6DNDLFRPPXQLW\DWWULEXWHVLWVVXFFHVVWRVHYHUDO
OHVVRQVWKDWZHUHOHDUQHGLQWKHUDSLGJHQHVLVRIWKH
SURMHFW
% 6DNDL¶VODXQFKVRIWZDUHZDVLQSURGXFWLRQXVH
DWWKH8QLYHUVLW\RI0LFKLJDQLQWKH¿UVW\HDURI
WKHSURMHFWDQGDW,QGLDQDDQGRWKHUVLWHVLQ\HDU
WZR7KH¿UVWPRQWKVRIWKHSURMHFW\LHOGHG
IRXUPDMRUUHOHDVHVZLWKUDSLGLPSURYHPHQW7KH
PRPHQWXPZDVHVVHQWLDOWRHVWDEOLVKFRQ¿GHQFH
IRULQVWLWXWLRQDODGRSWLRQUHODWLYHWRPRUHPDWXUH
DQGZHOO¿QDQFHGFRPPHUFLDORSWLRQV
% 'HHSHQJDJHPHQWZLWKFRPPHUFLDO¿UPVDQG
WUHDWLQJWKHPDVYDOXHGDQGHTXDOPHPEHUVRI
WKH6DNDLFRPPXQLW\ZHUHFULWLFDOLQGULYLQJ
DGRSWLRQDVFRPPHUFLDO¿UPVRIWHQOHGLQ
PDUNHWLQJDQGHVVHQWLDOFRPPXQLFDWLRQVDERXW
6DNDL7KH\DOVRFRQWULEXWHGGHVLJQDQGFRGH
DQGKHOSHGUHGH¿QHZKDWKDGRWKHUZLVHEHFRPH
D]HURVXPYHQGRUJDPH
% 6DNDLDGRSWHGWKHOLFHQVLQJSUDFWLFHVRIWKH
$SDFKH)RXQGDWLRQZLWKJXLGDQFHIURP
%ULDQ%HKOHQGRUIIRU&RQWULEXWRU/LFHQVLQJ
$JUHHPHQWVWRWKH6DNDL)RXQGDWLRQDQGWKHQ
XQL¿HGOLFHQVLQJIRUUHGLVWULEXWLQJWKHFRGH
% 6DNDLGHYHORSHGFRPPXQLW\SURFHVVHVWKDW
EDODQFHGLQFOXVLYHQHVVUHVRXUFHVWLPLQJ
DQGTXDOLW\LQDOOFRUHSURFHVVHVRIGHVLJQ
GHYHORSPHQWTXDOLW\DVVXUDQFHGRFXPHQWDWLRQ
DQGGLVWULEXWLRQ

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.H\OHVVRQV&UHDWLQJDOLJKWZHLJKWFRRUGLQDWLRQ
PHFKDQLVPʊWKH6DNDL)RXQGDWLRQʊZDVHVVHQWLDO
WRSURYLGHDPHDQVWRDJJUHJDWHEURDGFRPPXQLW\
UHVRXUFHVDQGHQJDJHPHQWWRHYROYHWKHVRIWZDUH
7KHDJJUHJDWLRQRILQGHSHQGHQWHIIRUWVDFURVVDFRUH
JURXSRINH\FRQWULEXWLQJLQVWLWXWLRQVFUHDWHGVXI¿FLHQW
VFDOHLQHIIRUWDQGVSHHGLQLPSOHPHQWDWLRQWRHQDEOH
HDUO\SUDFWLFDOVXFFHVVHVLQXVH0DQDJLQJWKH6DNDL
EUDQGWREHDJOREDOO\UHFRJQL]HGEUDQGRITXDOLW\
KHOSHGGUDZDGGLWLRQDOUHVRXUFHVDQGDGRSWLRQ
 )LQGLQJV%DVHGRQ([DPSOHVIURP
6XFFHVVHVLQ6XVWDLQDELOLW\
)URPWKHH[DPSOHVDERYHIURPSUHVHQWDWLRQVDQG
GLVFXVVLRQDWWKHZRUNVKRSRQ&\EHULQIUDVWUXFWXUH
6RIWZDUH6XVWDLQDELOLW\DQG5HXVDELOLW\VHH
$SSHQGL[DQGIURPSRVLWLRQSDSHUVVXEPLWWHGLQ
DGYDQFHLWLVSRVVLEOHWRGUDZWZRLQLWLDO¿QGLQJV
UHJDUGLQJF\EHULQIUDVWUXFWXUHVRIWZDUHVXVWDLQDELOLW\
)LQGLQJ$FRPELQDWLRQRIIRFXVRQV\VWHPDWLF
FROOHFWLRQDQGGH¿QLWLRQRIXVHUUHTXLUHPHQWVDQG
FRQVLVWHQWDSSOLFDWLRQRIJRRGVRIWZDUHHQJLQHHULQJ
SUDFWLFHVDUHLPSRUWDQWLQHQDEOLQJWKHVXVWDLQHG
XWLOLW\DQGVXVWDLQDELOLW\RIF\EHULQIUDVWUXFWXUH
VRIWZDUH
)LQGLQJ%HFDXVHRIWKHLPSRUWDQFHRI
UHSURGXFLELOLW\RIVFLHQWL¿FUHVXOWVDQGWKHFKDOOHQJHV
LQPDLQWDLQLQJVRIWZDUHIRUVPDOOVFLHQWL¿F
FRPPXQLWLHVRYHUORQJSHULRGVRIWLPHLWLVFULWLFDO
WKDWF\EHULQIUDVWUXFWXUHVRIWZDUHEHGHYHORSHGDQG
UHOHDVHGXVLQJDQRSHQVRXUFHVRIWZDUHOLFHQVH
DSSURYHGE\WKH2SHQ6RXUFH,QLWLDWLYHKWWSZZZ
RSHQVRXUFHRUJDQGWKDWVRXUFHFRGHEHPDQDJHG
DQGDUFKLYHGDSSURSULDWHO\
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7KHIRFXVRIWKLVUHSRUWDQGWKHZRUNVKRSRQZKLFK
LWZDVEDVHGLVF\EHULQIUDVWUXFWXUHVRIWZDUHUHODWHG
WRWKHPLVVLRQRIWKH1DWLRQDO6FLHQFH)RXQGDWLRQ
7KH16)¶VVWUDWHJLFSODQ1DWLRQDO6FLHQFH
)RXQGDWLRQ,QYHVWLQJLQ$PHULFD¶V)XWXUH6WUDWHJLF
3ODQ)<±>@VHWVRXWIRXULQWHUUHODWHG
JRDOVGLVFRYHU\OHDUQLQJUHVHDUFKLQIUDVWUXFWXUH
DQGVWHZDUGVKLSGHSLFWHGLQ)LJXUH
,QSDUWLFXODUWKH16)VWUDWHJLFSODQGHVFULEHV
³GLVFRYHU\´DV³)RVWHU>LQJ@UHVHDUFKWKDWZLOO
DGYDQFHWKHIURQWLHUVRINQRZOHGJHHPSKDVL]LQJ
DUHDVRIJUHDWHVWRSSRUWXQLW\DQGSRWHQWLDOEHQH¿W
DQGHVWDEOLVKLQJWKHQDWLRQDVDJOREDOOHDGHULQ
IXQGDPHQWDODQGWUDQVIRUPDWLRQDOVFLHQFHDQG
HQJLQHHULQJ´6LPLODUO\WKH16)VWUDWHJLFSODQ
GHVFULEHV³UHVHDUFKLQIUDVWUXFWXUH´DV³%XLOG>LQJ@
WKHQDWLRQ¶VUHVHDUFKFDSDELOLW\WKURXJKFULWLFDO
LQYHVWPHQWVLQDGYDQFHGLQVWUXPHQWDWLRQIDFLOLWLHV
F\EHULQIUDVWUXFWXUHDQGH[SHULPHQWDOWRROV´
 &\EHULQIUDVWUXFWXUH6RIWZDUH,V,QIUDVWUXFWXUH
)LJXUH*UDSKLFDOGHSLFWLRQRIWKH16)YLVLRQDQGPLVVLRQLQFOXGLQJIRUVWUDWHJLFJRDOV>@
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$VGLVFXVVHGE\1HLO3&KXH+RQJLQKLVWDON
DWWKHZRUNVKRSRQHDVSHFWRIWKHFUHDWLRQRI
F\EHULQIUDVWUXFWXUHVRIWZDUHLVWKHUHVHDUFKDQG
GHYHORSPHQWRIQHZVRIWZDUHFUHDWLQJQHZ
IXQFWLRQDOLW\RUVXEVWDQWLDOO\LPSURYLQJRQ
IXQFWLRQDOLW\DOUHDG\DYDLODEOH7KDWLVYHU\PXFK
DµGLVFRYHU\¶SURFHVVDQGULJKWIXOO\IXQGHGDV
VXFKWKURXJKWUDGLWLRQDOSHHUUHYLHZE\WKH16)
RURWKHUIXQGLQJDJHQFLHV,WLVWREHH[SHFWHGWKDW
VRIWZDUHUHVHDUFKDQGGHYHORSPHQWHIIRUWVIXQGHG
E\WKH16)DVDGLVFRYHU\SURFHVVZLOOURXWLQHO\
SURGXFHVRIWZDUHWKDWLVRIJUHDWJHQHUDOYDOXHDQG
SDUWLFXODUO\YDOXDEOHDVF\EHULQIUDVWUXFWXUHVRIWZDUH
,QGHHGZHVHHURXWLQHO\WKDWVRIWZDUHFUHDWHG
YLD16)IXQGHGUHVHDUFKJUDQWVLVRIWUHPHQGRXV
YDOXHWRVFLHQFHDQGHQJLQHHULQJUHVHDUFKLQWKH
86DQGJOREDOO\2SHQVRXUFHVRIWZDUHPD\
GHOLYHUYDOXHWRFRPPHUFLDOHQWLWLHVLQZD\VQRW
LQLWLDOO\DQWLFLSDWHGVXFKDVXVHRI&RQGRUIRUF\FOH
VFDYHQJLQJLQFRPPHUFLDOVHWWLQJV>@+RZHYHU
WKHGHYHORSPHQWRIVRIWZDUHDVDUHVHDUFKSURMHFWLV
IXQGDPHQWDOO\GLIIHUHQWWKDQWKHWUDQVLWLRQRIVXFK
DUHVHDUFKSURMHFWWKURXJKKDUGHQLQJWRV\VWHPDWLF
ORQJHUWHUPVXSSRUWDQGPDLQWHQDQFHRIVXFK
VRIWZDUHDVF\EHULQIUDVWUXFWXUHDQGERWKHIIRUWVDUH
LPSRUWDQW$VRQHUXOHRIWKXPEKROGVLIGHYHORSLQJ
VRIWZDUHWDNHV[DPRXQWRIHIIRUWKDUGHQLQJLWIRU
ZLGHGLVWULEXWLRQZLOOWDNHDSSUR[LPDWHO\[HIIRUW
DQGPDLQWDLQLQJLWZLOOWDNH[HIIRUW>@6WXGLHV
FLWHGLQ>@VXJJHVWWKDWWKHRQJRLQJPDLQWHQDQFH
FRVWVDVDSURSRUWLRQRIWRWDOVWDIIHIIRUWRYHUD
SHULRGUDQJHEHWZHHQDQGGHSHQGLQJRQ
WKHLQGXVWU\$YDULHW\RIYHU\JRRGUHIHUHQFHVRQ
VRIWZDUHVXSSRUWDUHDYDLODEOHDW>@
:KHQQHZVRIWZDUHKDVEHHQGHYHORSHGDQGLWV
VFLHQWL¿FYDOXHSURYHGDQGIXQGLQJLVUHTXHVWHG
IRURQJRLQJPDLQWHQDQFHLPSURYHPHQWDQG
VXVWDLQDELOLW\WKHQWKHEDVLVIRUSHHUUHYLHZDQG
IXQGLQJGHFLVLRQVIRUVRIWZDUHVKRXOGVKLIWIURP
WKHTXDOLW\RIWKHUHVHDUFKWRERWKWKHTXDOLW\
RIWKHVRIWZDUHLWVHOIDQGWRWKHTXDOLW\RIWKH
UHVHDUFKWKHVRIWZDUHFDQKHOSHQDEOH:KHQWKLV
KDSSHQVVRIWZDUHHIIRUWVFOHDUO\VKLIWIURPEHLQJD
GLVFRYHU\SURFHVVWREHLQJDSURFHVVRISURYLVLRQLQJ
LQIUDVWUXFWXUH
7KHWZR¿QGLQJVSUHVHQWHGEHORZIROORZ
GLUHFWO\IURPWKHGH¿QLWLRQVRILQIUDVWUXFWXUHWKH
16)¶VGHSLFWLRQRILWVUROHVLQIRXUFDWHJRULHV
DQGH[DPLQDWLRQRIVROLFLWDWLRQVIRUVRIWZDUH
GHYHORSPHQWIURPWKH16)LQUHFHQW\HDUV
%RWKZHUHVWURQJO\VXSSRUWHGE\GLVFXVVLRQDW
WKHZRUNVKRSRQ&\EHULQIUDVWUXFWXUH6RIWZDUH
6XVWDLQDELOLW\DQG5HXVDELOLW\
)LQGLQJ7KH16)KDVJHQHUDOO\EHHQIXQGLQJ
F\EHULQIUDVWUXFWXUHVRIWZDUHDVLILWZHUHLQWKH
FDWHJRU\RIµGLVFRYHU\¶ʊIXQGHGWKURXJKFRPSHWLWLYH
SHHUUHYLHZHGSURSRVDOVEDVHGRQWKHUHYLHZFULWHULD
XVHGIRUGLVFRYHU\SURSRVDOV
)LQGLQJ&\EHULQIUDVWUXFWXUHVRIWZDUHLV
LQIUDVWUXFWXUHʊLQSDUWLFXODULQWHUPVRI16)
VWUDWHJLFJRDOGH¿QLWLRQF\EHULQIUDVWUXFWXUHVRIWZDUH
LVUHVHDUFKLQIUDVWUXFWXUH
6LPLODUO\VXSSRUWHGE\GLVFXVVLRQDWWKHZRUNVKRS
DVZHOODVSRLQWVPDGHHDUOLHULQWKLVUHSRUWLVWKH
IROORZLQJ¿QGLQJ
)LQGLQJ7KHUHLVVRPHF\EHULQIUDVWUXFWXUH
VRIWZDUHWKDWLVXQLTXHO\RUSULPDULO\YDOXDEOHWR
WKH16)DQG16)IXQGHGUHVHDUFKHUVLQWKHVDPH
IDVKLRQDVRWKHUXQLTXHUHVHDUFKLQIUDVWUXFWXUH
IXQGHGDQGVXVWDLQHGE\WKH16)$SDUWLFXODUSLHFH
RIF\EHULQIUDVWUXFWXUHVRIWZDUHJHQHUDOO\KDVDORQJHU
OLIHVSDQWKDQF\EHULQIUDVWUXFWXUHKDUGZDUH
7KH¿UVWWZRUHFRPPHQGDWLRQVLQWKLVZRUNVKRS
UHSRUWGHULYHGLUHFWO\IURPWKH¿UVW¿YH¿QGLQJVDQG
WKHH[HPSODUVRIVXFFHVVGHVFULEHGHDUOLHU
5HFRPPHQGDWLRQ:KHQIXQGLQJVRIWZDUH
UHVHDUFKDQGGHYHORSPHQWWKH16)VKRXOG
SXWVLJQL¿FDQWHPSKDVLVRQWKHXVHRIVRXQG
VRIWZDUHHQJLQHHULQJSUDFWLFHVLQHYDOXDWLRQRI
SURSRVDOVDQGGLVWULEXWLRQRIIXQGLQJVXSSRUW
5HFRPPHQGDWLRQ$FRQGLWLRQRI16)
VXSSRUWIRUFUHDWLRQDQGGHYHORSPHQWRIDQ\
F\EHULQIUDVWUXFWXUHVRIWZDUHVKRXOGEHWKH
UHOHDVHRIVRIWZDUHXQGHUDQRSHQVRXUFH
OLFHQVH
5HOHDVHRIVRIWZDUHDVRSHQVRXUFHLVDUHTXLUHPHQW
XQGHUVRPHVSHFL¿FVROLFLWDWLRQVIURPWKH16)
DQGRWKHUIXQGLQJDJHQFLHVVXFKDVWKH'2(¶V
6FLHQWL¿F'LVFRYHU\WKURXJK$GYDQFHG&RPSXWLQJ
6FL'$&>@$VJOREDOFROODERUDWLRQVEHFRPH
PRUHDQGPRUHFULWLFDOWRVROYLQJPDMRUVFLHQFHDQG
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HQJLQHHULQJSUREOHPVRSHQVRXUFHIDFLOLWDWHVVXFK
HIIRUWV*OREDOFROODERUDWLRQVPXVWRIQHFHVVLW\
VHHNFRPPRQVROXWLRQV+RZHYHUDVGLVFXVVHGE\
1HLO3&KXH+RQJWKHUHDUHDYDULHW\RIIRUPVRI
³IUHH´DQGRSHQVRXUFHVRIWZDUHWHQGVWREHRIWKH
IRUP³IUHHOLNHDIUHHSXSS\´7H[WFDQQRWGRMXVWLFH
WR'U+RQJ¶VGHOLYHU\RIWKLVDQDORJ\EXWWKHNH\
SRLQWVDUHWKDWRSHQVRXUFHVRIWZDUHSURMHFWVDQG
SXSSLHVVKDUHWKHIROORZLQJFKDUDFWHULVWLFVERWKDUH
RIWHQLQWHUHVWLQJDQGHQJDJLQJDW¿UVWVLJKWWKHUH
DUHORQJWHUPFRVWVQHHGORYHDQGDWWHQWLRQPD\
ORVHFKDUPDIWHUJURZLQJXSRFFDVLRQDOFOHDQXSV
DUHUHTXLUHGDQGPDQ\DUHXOWLPDWHO\DEDQGRQHG
7KHUHOHDVHRIVRIWZDUHDVRSHQVRXUFHLVKHOSIXOLQ
HQDEOLQJVXVWDLQDELOLW\EXWQRWVXI¿FLHQWWRGRVR
SDUWLFXODUO\EHFDXVHRSHQVRXUFHVRIWZDUHUHOHDVHGLQ
LVRODWLRQRIRWKHUDFWLYLWLHVRQO\HQVXUHVDFFHVVLELOLW\
RIWKHVRXUFHFRGH$YDLODELOLW\RIVRIWZDUHDVRSHQ
VRXUFHGRHVQRWHQVXUHWKHFDSDELOLW\WRH[HFXWHLW
DYDLODELOLW\RIWKHHQYLURQPHQWUHTXLUHGIRULWWR
IXQFWLRQRUSRVVHVVLRQRINQRZOHGJHUHTXLUHGWR
XVHLW7KLVREVHUYDWLRQDQGWKH¿QGLQJVDOUHDG\
GHVFULEHGOHDGGLUHFWO\WRDWKLUGUHFRPPHQGDWLRQʊ
WKHPRVWLPSRUWDQWVSHFL¿FUHFRPPHQGDWLRQLQWKLV
HQWLUHUHSRUW
5HFRPPHQGDWLRQ8VLQJWKHWHUPLQRORJ\RI
WKH1DWLRQDO6FLHQFH)RXQGDWLRQ¶VIRXUVWUDWHJLF
JRDOVRXWOLQHGLQLWV±VWUDWHJLFSODQ
WKH16)VKRXOGFUHDWHIXQGLQJPHFKDQLVPV
WKDWVXSSRUWWKHRQJRLQJVXVWDLQDELOLW\DQG
PDLQWHQDQFHRIF\EHULQIUDVWUXFWXUHVRIWZDUHDV
5HVHDUFK,QIUDVWUXFWXUHHPSOR\LQJPHFKDQLVPV
DQGHYDOXDWLRQFULWHULDDSSURSULDWHWR5HVHDUFK
,QIUDVWUXFWXUHUDWKHUWKDQ'LVFRYHU\
 0HWULFVRI8VHRI6RIWZDUHDV,QIUDVWUXFWXUH
$NH\TXHVWLRQWKDWDULVHVLVKRZWRPHDVXUH
WKHH[WHQWWRZKLFKVRIWZDUHLVDQGIXQFWLRQV
DVLQIUDVWUXFWXUH16)KDVQRWLQWKHSDVWKDG
DFRPSUHKHQVLYHDSSURDFKWRHYDOXDWLRQRI
VRIWZDUHSURMHFWVDQG\HWPHDVXUHPHQWRISDVW
DFFRPSOLVKPHQWVDQGXQGHUVWDQGLQJRIIXWXUHSODQV
DUHHVVHQWLDOLQJDXJLQJWKHYDOXHRIDSDUWLFXODUSLHFH
RIVRIWZDUHDVF\EHULQIUDVWUXFWXUH7KHZRUNVKRS
SDUWLFLSDQWVGHYHORSHGWKHIROORZLQJVHWRIPHWULFV
WRGHWHUPLQHWKHH[WHQWWRZKLFKF\EHULQIUDVWUXFWXUH
VRIWZDUHIXQFWLRQVDVLQIUDVWUXFWXUH
% $XGLHQFHRIXVHUV
R&RQVLGHUWKHFXUUHQWQXPEHURI
GLVWLQFWXVHUVDQGH[SHFWHGUDWHRI
JURZWKRIXVHUV
R&RQVLGHUWKHSRWHQWLDOXVHUFRPPXQLW\
DQGH[SHFWHGJURZWKRISRWHQWLDOXVHU
FRPPXQLWLHV
R&RQVLGHUZKDWSHUFHQWDJHRIWKDW
FRPPXQLW\IURPRXWVLGHWKH
LPPHGLDWHSURMHFWWHDPXVHVWKHFRGH
R&RQVLGHUERWKGLUHFWDQGLQGLUHFWXVHUV
HJRWKHUFRGHWKDWGHSHQGVRQWKLV
FRGHDQGKRZZLGHO\WKDWRWKHUFRGH
LVXVHG
% *URXSRIFUHDWRUV
R'HWHUPLQHWKHVL]HRIWKHFRPPXQLW\
WKDWLVH[SHFWHGWRFRQWULEXWHWRDQG
PDLQWDLQWKHFRGH
R'HWHUPLQHWKHEUHDGWKRIWKH
FRPPXQLW\WKDWZLOOFRQWLQXHWR
YDOLGDWHDQGWKHQWHVWWKHFRGH
% /LFHQVLQJWHUPV
R7KHVRIWZDUHOLFHQVHVHOHFWHGVKRXOG
RIIHUWKHJUHDWHVWRSSRUWXQLW\IRU
FROODERUDWLRQZLWKLQWKHUHVHDUFK
FRPPXQLW\RYHUWKHDQWLFLSDWHG
OLIHF\FOHRIDSDUWLFXODUSURMHFWDQG
EH\RQGWKHOLIHRIDSURMHFW
% 5HXVDELOLW\
R'HWHUPLQHZKDWDVSHFWVRIWKH
VRIWZDUHEXLOGXSRQH[LVWLQJUHVRXUFHV
WKDWDOVRFRPSO\ZLWKDSSURSULDWH
OLFHQVHVDVLGHQWL¿HGDERYH
R'HFLGHZKHUHDSDUWLFXODUVRIWZDUH
SDFNDJHIDOOVZLWKLQWKH5HXVH
5HDGLQHVV/HYHOV>@GH¿QHGE\WKH
*RGGDUG6SDFH)OLJKW&HQWHU(DUWK
6FLHQFH'DWD6\VWHPV6RIWZDUH5HXVH
:RUNLQJ*URXS
R'HWHUPLQHFXUUHQWRUDQWLFLSDWHGXVH
RILGHQWL¿DEOHUHXVDEOHFRPSRQHQWV
DQGGHSHQGHQFLHV
% %HVWSUDFWLFHVLQVRIWZDUHHQJLQHHULQJ
R2QJRLQJGHYHORSPHQWDQG
PDLQWHQDQFHRIWKHFRGHVKRXOGEH
6XVWDLQDELOLW\%RRNLQGG $0
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PDQDJHGZLWKLQDIRUPDOVRIWZDUH
GHYHORSPHQWSODQLQFOXGLQJ
PLOHVWRQHVDQGPHWULFVDQGEDVHG
RQFXUUHQWEHVWSUDFWLFHVLQVRIWZDUH
GHYHORSPHQW
R ,QGHSHQGHQWUHYLHZVDQGDXGLWVRI
VRIWZDUHGHYHORSPHQWVKRXOGEH
FRQGXFWHG
% )XQFWLRQDOLW\RIVRIWZDUH
R$WHVWVXLWHVKRXOGEHGLVWULEXWHG
ZLWKWKHVRIWZDUHWRHQVXUHWKDWLWLV
LQVWDOOHGDQGIXQFWLRQLQJFRUUHFWO\
R ,QDGGLWLRQWRVLPSO\UXQQLQJ
VRIWZDUHVKRXOGIXQFWLRQZHOO
R6RIWZDUHVKRXOGPDNHHI¿FLHQWXVHRI
KDUGZDUHUHVRXUFHV
R ,QWKHFDVHRISDUDOOHOVRIWZDUH
VRIWZDUHVKRXOGVFDOHZHOO
% 6FLHQWL¿FRXWFRPHV
R'HWHUPLQHZKDWVFLHQWL¿FRXWFRPHV
WKHVRIWZDUHKDVHQDEOHG
R'HWHUPLQHZKDWSXEOLFDWLRQVWKH
VRIWZDUHKDVHQDEOHGDORQJZLWK
OHYHOVRIFLWDWLRQDQGLPSDFWUDWLQJV
IRUWKHVHSXEOLFDWLRQV
R'HWHUPLQHZKDWPDMRUDZDUGVHJ
1REHO3UL]HVWKHVRIWZDUHKDVHQDEOHG
7RFRQVLGHUF\EHULQIUDVWUXFWXUHVRIWZDUHDV
LQIUDVWUXFWXUHLPSOLHVWKDWLWLVDSSURSULDWHWRPHDVXUH
LWDVVXFKXVLQJWKHFULWHULDLGHQWL¿HGDERYHDQG
RWKHUVDVDSSURSULDWH7KHVHFULWHULDPD\EHVHWRXWLQ
DWDEXODUIRUPDWDVVKRZQRQSDJH
)LQGLQJ:KHQF\EHULQIUDVWUXFWXUHVRIWZDUHLV
SURPRWHGDVLQIUDVWUXFWXUHDQGRUWKHUHDUHUHTXHVWV
WRIXQGLWDVVXFKVRIWZDUHVKRXOGEHPHDVXUHG
DQGHYDOXDWHGDFFRUGLQJWRPHWULFVUHOHYDQWWR
LWDVLQIUDVWUXFWXUHSHUVHVXFKDVWKHQXPEHURI
UHVHDUFKHUVZKRGHSHQGRQXVHRIVXFKVRIWZDUH,W
LVDSSURSULDWHIRUWKH16)WREDVHGHFLVLRQVDERXW
ZKHWKHURUQRWWRVXSSRUWWKHVXVWDLQDELOLW\DQG
PDLQWHQDQFHRIF\EHULQIUDVWUXFWXUHVRIWZDUHDQG
KRZPXFKVXSSRUWWRSURYLGHRQWKHEDVLVRIVXFK
PHWULFV,QGHSHQGHQWDVVHVVPHQWRITXDOLW\DQG
LPSDFWVKRXOGEHVWURQJO\HQFRXUDJHG
$SURSHUDQGLQGHSHQGHQWDVVHVVPHQWRILPSDFW
VKRXOGEHDIRUPDODQGZHOOIXQGHGDFWLYLW\VRWKDW
WKHDVVHVVPHQWVZRXOGVWDQGXSWRVWDQGDUGVRI
VFLHQWL¿FUHYLHZDQGVHFXULW\DQGSURFHVVDXGLWLQJ
6XVWDLQDELOLW\%RRNLQGG $0
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$XGLHQFH &XUUHQW $QQXDOJURZWKUDWH
1XPEHURIXVHUV"
3RWHQWLDOXVHUFRPPXQLW\"
:KDWSHUFHQWDJHRIWKHSRWHQWLDOXVHUFRP
PXQLW\RXWVLGHRISURMHFWWHDPXVHVWKH
VRIWZDUH"
:KDWRWKHUXVHUFRPPXQLWLHVXVHWKLVVRIW
ZDUH"
&UHDWRUV
6L]HRIFRPPXQLW\H[SHFWHGWRFRQWULEXWH
DQGPDLQWDLQVRIWZDUH
6L]HRIFRPPXQLW\WKDWZLOOWHVWDQGYDOLGDWH
FRGH
/LFHQVHWHUPV
:KDWOLFHQVHWHUPVDUHXVHG"
5HXVDELOLW\
:KDWLVWKHFXUUHQW5HXVH5HDGLQHVV/HYHO"
:KDWDUHFXUUHQWDQGDQWLFLSDWHGXVHVRI
VRIWZDUHFRPSRQHQWV"
0RGXOH 'HSHQGVRQ /LFHQVHWHUPVRIVRIWZDUH
GHSHQGHGRQ
:KDWDVSHFWVRIWKHVRIWZDUHGHSHQGRQRWKHU
VRIWZDUH"
%HVWSUDFWLFHVLQVRIWZDUHHQJLQHHULQJ
,VWKHUHDIRUPDOVRIWZDUHGHYHORSPHQWSODQ"
,IVRZKDWVRIWZDUHGHYHORSPHQWPHWKRGRO
RJ\LVXVHG"
$UHWKHUHLQGHSHQGHQWUHYLHZVDQGDXGLWVRI
VRIWZDUHGHYHORSPHQW"
,IVRKRZRIWHQ"
6RIWZDUHIXQFWLRQDOLW\
,VDWHVWVXLWHGLVWULEXWHGZLWKWKHVRIWZDUHWR
YHULI\SURSHULQVWDOODWLRQDQGIXQFWLRQDOLW\"
'HVFULEHWKHVRIWZDUH¶VHI¿FLHQF\LQFOXGLQJ
SDUDOOHOVFDOLQJHI¿FLHQF\LIDSSURSULDWH
6FLHQWL¿FRXWFRPHV
:KDWSXEOLFDWLRQVKDYHEHHQHQDEOHGE\WKLV
VRIWZDUH"
:KDWPDMRUDZDUGVKDYHEHHQHQDEOHGE\
WKLVVRIWZDUH"
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0XFKGLVFXVVLRQDWWKHZRUNVKRSRQ
&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\DQG
5HXVDELOLW\IRFXVHGRQWKHUHDOLWLHVRIKRZ&,
VRIWZDUHLVGHYHORSHGWRGD\0XFKRIWKHFRGLQJIRU
F\EHULQIUDVWUXFWXUHVRIWZDUHLVGRQHE\VWXGHQWVZKR
KDYHOLWWOHIRUPDOWUDLQLQJLQVRIWZDUHGHYHORSPHQW
DQGLQPDQ\FDVHVWKHGHYHORSPHQWRIVRIWZDUH
LVRQO\DPHDQVWRDUHVHDUFKHQGLQDGRPDLQ
VFLHQFH'LVFXVVLRQDERXWGHVLJQIRUUHXVDELOLW\
DQGVXVWDLQDELOLW\DWWKHZRUNVKRSLQFOXGHGWZR
PDMRUWKUHDGVʊRQHZDVDERXWHGXFDWLRQIRU
VXVWDLQDELOLW\DQGUHXVDELOLW\DQGWKHRWKHUZDV
DERXWFKDUDFWHULVWLFVRIFRGHGHYHORSPHQWWHDPV
WKDWSURPRWHGVXVWDLQDELOLW\DQGUHXVDELOLW\
2QHFRQFOXVLRQIURPDEUHDNRXWVHVVLRQZDV
WKDWWKHF\EHULQIUDVWUXFWXUHDQGFRPSXWDWLRQDO
VFLHQFHUHVHDUFKFRPPXQLW\PXVWEHHQJDJHGDQG
HQFRXUDJHGWRSURGXFH³WUDQVLWLRQUHDG\´VRIWZDUH
7KLVLGHDRWKHUGLVFXVVLRQVLQWKHZRUNVKRSVHYHUDO
SUHVHQWDWLRQVDQGGLVFXVVLRQLQEUHDNRXWVHVVLRQVDUH
FRQVLVWHQWZLWKDQGOHDGWRWKHIROORZLQJ¿QGLQJ
)LQGLQJ0XFKVRIWZDUHFULWLFDOWRWKHZRUN
RI16)IXQGHGUHVHDUFKHUVLVQRWGHYHORSHG
RUPDLQWDLQHGLQDZD\WKDWFRUUHVSRQGVWR
LWVLPSRUWDQFHWRWKHVFLHQFHDQGHQJLQHHULQJ
FRPPXQLW\7KHVFLHQFHDQGHQJLQHHULQJUHVHDUFK
FRPPXQLW\RIWKH86VXIIHUVIURPWKHIDFWWKDW
VRIWZDUHLVQRWGHYHORSHGDQGPDLQWDLQHGLQDZD\
WKDWLVPRUHVXVWDLQDEOH%HKDYLRUFKDQJHRQWKHSDUW
RIGHYHORSHUVDQGIXQGLQJDJHQFLHVLVUHTXLUHGWR
PDNHF\EHULQIUDVWUXFWXUHVRIWZDUHPRUHVXVWDLQDEOH
 (GXFDWLRQIRUVXVWDLQDELOLW\
&RQVLGHUDEOHGLVFXVVLRQWKURXJKRXWWKHZRUNVKRS
RQ&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\DQG
5HXVDELOLW\FHQWHUHGRQWKHTXHVWLRQ³+RZFDQ
HGXFDWRUVDVVLVWLQWKHSURGXFWLRQRIVXVWDLQDEOH
UHXVDEOHVRIWZDUHWKURXJKEHWWHUHGXFDWLRQLQ
FRPSXWHUVFLHQFHDQGVRIWZDUHHQJLQHHULQJ"´
7KH$VVRFLDWLRQIRU&RPSXWLQJ0DFKLQHU\$&0
DQG,(((&RPSXWHU6RFLHW\&RPSXWHU6FLHQFH
&XUULFXOXP>@HPSKDVL]HVWKHLQFUHDVHG
LPSRUWDQFHRIHGXFDWLRQLQVRIWZDUHHQJLQHHULQJ
SULQFLSOHVDQGWHFKQLTXHV6RIWZDUHHQJLQHHULQJLV
WKHGLVFLSOLQHFRQFHUQHGZLWKHI¿FLHQWO\EXLOGLQJ
VRIWZDUHV\VWHPVWKDWVDWLVI\WKHUHTXLUHPHQWVRI
XVHUVDQGFXVWRPHUVDQGLVFRQFHUQHGZLWKDOO
SKDVHVRIWKHVRIWZDUHOLIHF\FOH7KH&XUULFXOXP
HPSKDVL]HVLQFOXGLQJWKHVWXG\RIPDWWHUVVXFKDV
EDVLFUHOHDVHPDQDJHPHQWEDVLFVRXUFHFRQWURO
SULQFLSOHVDQGEHVWSUDFWLFHIRUGHYHORSLQJVRIWZDUH
LQWHDPV7KH&XUULFXOXPUHFRPPHQGVDPLQLPXPRI
FRUHKRXUVRILQVWUXFWLRQLQVRIWZDUHHQJLQHHULQJ
IRUFRPSXWHUVFLHQFHDQGHQJLQHHULQJPDMRUV
LQFOXGLQJFRYHUDJHRIVRIWZDUHGHVLJQXVHDQG
GHVLJQRI$3,VWRROVDQGHQYLURQPHQWVLQFOXGLQJ
VRXUFHFRQWURODQGFRQ¿JXUDWLRQPDQDJHPHQW
YDOLGDWLRQDQGWHVWLQJDQGRWKHUFRUHWRSLFV,Q
DGGLWLRQVRIWZDUHHQJLQHHULQJLVUHJDUGHGDVD
VXEMHFWDSSOLFDEOHWRWKHGHYHORSPHQWRIVRIWZDUH
LQDQ\FRPSXWLQJDSSOLFDWLRQVGRPDLQ7KHUHSRUW
PDNHVSDUWLFXODUPHQWLRQRIWKHSHUFHLYHGEHQH¿WVE\
LQGXVWU\RIHPSOR\LQJVWXGHQWVZKRKDGFRQWULEXWHG
WRRSHQVRXUFHVRIWZDUHSURMHFWVRUZKRKDGRWKHU
PDMRUVRIWZDUHGHYHORSPHQWH[SHULHQFH$'HIHQVH
$GYDQFHG5HVHDUFK3URMHFWV$JHQF\'$53$
IXQGHGSURMHFWWRVWXG\6RIWZDUH(QJLQHHULQJ
IRU&RPSXWDWLRQDO6FLHQFHDQG(QJLQHHULQJ>@
HPSKDVL]HVWKHLPSRUWDQFHRIVRIWZDUHHQJLQHHULQJ
LQWKHFRQWH[WRIFRPSXWDWLRQDOVFLHQFHDQGKDV
UHVXOWHGLQDQXPEHURIUHOHYDQWSXEOLFDWLRQV>@
0RUHJHQHUDOO\WKHFRQVHQVXVRIZRUNVKRSDWWHQGHHV
ZDVWKDWJUDGXDWHVVKRXOGPDWULFXODWHZLWKWKH
 'HVLJQLQJIRU6XVWDLQDELOLW\DQG5HXVDELOLW\
6XVWDLQDELOLW\%RRNLQGG $0
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IROORZLQJFRQFHSWVDQGVNLOOVHVVHQWLDOIRUFRPSXWHU
VFLHQFHVWXGHQWVDQGKLJKO\GHVLUDEOHIRUVWXGHQWV
LQGRPDLQVFLHQFHVWKDWPDNHH[WHQVLYHXVHRI
F\EHULQIUDVWUXFWXUH
% *UDGXDWLQJVWXGHQWVVKRXOGXQGHUVWDQGWKDWWKH\
ZLOOEHGHYHORSLQJFRGHIRUDSDUWLFXODUSXUSRVH
DQGVRPHRQHHOVHZLOOEHXVLQJLW6LPLODUO\WKH\
VKRXOGKDYHVNLOOLQUHDGLQJDQGZRUNLQJZLWK
RWKHUSHRSOH¶VFRGH
% *UDGXDWLQJVWXGHQWVVKRXOGXQGHUVWDQGWKDWWKH\
ZLOOEHGHYHORSLQJFRGHDVSDUWRIDWHDPDQG
ZLOOQHHGWRLQWHUDFWGLUHFWO\ZLWKXVHUV6WXGHQWV
VKRXOGEHDEOHWRFROODERUDWHZLWKWHDPPHPEHUV
DQGHQGXVHUVDQGEHSUR¿FLHQWLQELGLUHFWLRQDO
FRPPXQLFDWLRQ
% *UDGXDWLQJVWXGHQWVVKRXOGKDYHVNLOOLQ
JDWKHULQJUHTXLUHPHQWVDQGXQGHUVWDQGLQJVFRSH
DQGPDQDJLQJDJDLQVWVFRSHFUHHS
% *UDGXDWLQJVWXGHQWVVKRXOGEHDEOHWRZRUN
LQDQGZLWKDPRGXODUIUDPHZRUNIRUFRGH
GHYHORSPHQWDQGZKHQQHHGHGFUHDWHPRGXODU
FRGHVWUXFWXUHVIURPVFUDWFK
% *UDGXDWLQJVWXGHQWVVKRXOGKDYHH[SHULHQFH
ZLWKYHUVLRQFRQWUROXQGHUVWDQGLQJFRGH
GHSHQGHQFLHVDQGEDFNWUDFNLQJ
% *UDGXDWLQJVWXGHQWVVKRXOGKDYHH[SHULHQFHZLWK
WHVWLQJ
&XUULFXOXPLQVRIWZDUHHQJLQHHULQJVKRXOGLQFOXGH
EHVWSUDFWLFHVIRUVRIWZDUHHQJLQHHULQJ$VPHQWLRQHG
HDUOLHUXVHRIEHVWSUDFWLFHVGRHVQRWLPSO\WKHUH
LVXQLYHUVDODJUHHPHQWRQRQHEHVWZD\WRHQJLQHHU
VRIWZDUH5DWKHUWKHUHDUHVHYHUDOFXUUHQWFRQWHQGHUV
IRUEHVWSUDFWLFHVXVHRIRQHDQGDZDUHQHVVRIWKH
H[LVWHQFHRIRWKHUVDUHH[WUHPHO\LPSRUWDQW
6WXGHQWVZKRGHDOZLWKVRIWZDUHLQFRPSXWDWLRQDOO\
LQWHQVLYHVFLHQFHVEXWZKRDUHQRWSURJUDPPLQJ
VWXGHQWVWKHPVHOYHVVKRXOGEHUHTXLUHGWRWDNHD
FRXUVHLQWKHEDVLFVRIVRIWZDUHPDQDJHPHQWVXFK
DV6RIWZDUH&DUSHQWU\>@7KLVFRXUVHFRYHUV
LPSRUWDQWDQGFULWLFDOEDVLFPDWWHUVVXFKDVYHUVLRQ
FRQWURO0XFKDVDODUJHIUDFWLRQRIWKHLQFUHDVHLQ
OLIHH[SHFWDQF\LQWKHSDVW\HDUVLVEDVHGRQ
YHU\VLPSOHPHDVXUHVVXFKDVHQVXULQJFOHDQZDWHU
DQGVDQLWDWLRQ>@XQLIRUPXVHRIYHU\EDVLF
DQGZLGHO\DJUHHGXSRQEHVWSUDFWLFHVLQVRIWZDUH
HQJLQHHULQJZRXOGHQDEOHFRQVLGHUDEOHLPSURYHPHQW
LQRYHUDOOVFLHQWL¿FSUDFWLFHUHODWHGWRVRIWZDUH
HQJLQHHULQJ'LVFXVVLRQVDWDQGDIWHUWKHZRUNVKRS
OHGWRWZRFOHDU¿QGLQJV
)LQGLQJ(IIRUWVVXFKDVWKRVHGRFXPHQWHGLQWKH
&RPSXWLQJ&XUULFXOXPWRHPSKDVL]HVRIWZDUH
HQJLQHHULQJHGXFDWLRQDQGWKH'HIHQVH$GYDQFHG
5HVHDUFK3URMHFWV$JHQF\'$53$IXQGHGSURMHFW
WRVWXG\FRPSXWDWLRQDOVFLHQFHDQGHQJLQHHULQJDUH
RIFRQVLGHUDEOHKHOSLQHVWDEOLVKLQJEDVLFSULQFLSOHV
RIVRIWZDUHHQJLQHHULQJPHWKRGRORJ\DQGWHFKQLTXHV
LQWRFRPSXWDWLRQDOO\RULHQWHGVFLHQWL¿FGLVFLSOLQHV
)LQGLQJ7KHFRPSXWHUVFLHQFHFRPSXWDWLRQDO
VFLHQFHDQGFRPSXWDWLRQDOO\RULHQWHGVFLHQWL¿F
GLVFLSOLQHVZRXOGEHQH¿WIURPWKHZLGHVSUHDG
DGRSWLRQRIRQHRUDYHU\IHZVWDQGDUGH[FHOOHQW
WH[WERRNVRURWKHUOHDUQLQJPDWHULDOVLQVRIWZDUH
HQJLQHHULQJ
5HFRPPHQGDWLRQ7KH16)VKRXOGVXSSRUW
MRLQWHIIRUWVZLWKRUJDQL]DWLRQVVXFKDV
WKH$VVRFLDWLRQIRU&RPSXWLQJ0DFKLQHU\
$&0WKH,(((&RPSXWHU6RFLHW\RU
&RPSXWLQJ5HVHDUFK$VVRFLDWLRQ&5$
LQFRUSRUDWLQJWKHH[LVWLQJZRUNGRQHYLD
'$53$VXSSRUWWRIDFLOLWDWHGHYHORSPHQWRI
LQWHUGLVFLSOLQDU\FRXUVHVDQGFRXUVHPDWHULDOV
RQVRIWZDUHHQJLQHHULQJWKDWDUHDSSURSULDWH
IRUFRPSXWDWLRQDOVFLHQFHDQGIRUHQJLQHHULQJ
VWXGHQWVZKRDUHQRWFRPSXWHUVFLHQWLVWV
 &KDUDFWHULVWLFVRIVRIWZDUHGHYHORSPHQW
WHDPVDQGSURFHVVHVWRFUHDWHVXVWDLQDELOLW\
7KURXJKPDQ\GLVFXVVLRQVRIWKHFKDUDFWHULVWLFVRI
SURJUDPPLQJWHDPVDQGWHDPEHKDYLRUVVHYHUDO
FRQVLVWHQWWKUHDGVHPHUJHG7KHUHZDVFOHDUFRQVHQVXV
WKDWWKHIROORZLQJEHKDYLRUVFKDUDFWHUL]HOHDGHUDQG
WHDPEHKDYLRUVDQGVRIWZDUHGHYHORSPHQWSURFHVVHV
HQJHQGHULQJVXVWDLQDELOLW\RYHUWKHORQJUXQ
% 7KHSURMHFWVKRXOGEHSODQQHGZLWKVXVWDLQDELOLW\
LQPLQG:KLOHWKLVPD\LQYROYHPDQ\DVSHFWV
RISURMHFWPDQDJHPHQWSDUWLFXODUO\LPSRUWDQW
DVSHFWVLQFOXGHWKHIROORZLQJ
R7KHUHVKRXOGEHDSURMHFWPDQDJHUDQG
WKHSURMHFWPDQDJHUVKRXOGKDYHDYLVLRQ
IRUWKHSURMHFWDQGIRUJRRGDUFKLWHFWXUH
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R$IRUPDOSODQIRUSHUVRQQHOUHVRXUFHV
LQFOXGLQJVXFFHVVLRQSODQVIRUSURMHFW
OHDGHUVVKRXOGH[LVW,GHDOO\DVRIWZDUH
SURMHFWVKRXOGEHVRZHOOGRFXPHQWHG
DQGSODQQHGWKDWLWLVSRUWDEOHʊWKDWLVLW
FRXOGEHSLFNHGXSIURPRQHJURXSDQG
PRYHGWRDGLIIHUHQWJURXSIRUFRQWLQXHG
PDLQWHQDQFHDQGRUGHYHORSPHQW
R7KHUHVKRXOGEHDGRFXPHQWHGQHHGV
DQDO\VLVDQGHYLGHQFHRIHYDOXDWLRQRI
H[LVWLQJFRGHVRQZKLFKWREXLOG
R7KHUHVKRXOGEHSODQVIRUVRIWZDUH
DGRSWLRQDVZHOODVVRIWZDUH
GHYHORSPHQW
% (YHU\RQHRQWKHSURMHFWVKRXOGVWDUWRIIWKHLU
LQYROYHPHQWNQRZLQJWKH\DUHGHYHORSLQJ
VRIWZDUHLQWHQGHGWREHVXVWDLQDEOHRYHUWKHORQJ
KDXOʊZKLFKLPSOLHVWKDWLWZLOOEHVRPHGD\
VXVWDLQHGE\SHRSOHRWKHUWKDQWKRVHGRLQJ
FRGLQJDWDQ\SDUWLFXODUWLPH
% 6RPHVSHFL¿FVRIWZDUHGHYHORSPHQW
PHWKRGRORJ\VKRXOGEHXVHG:KLOHEHVW
SUDFWLFHVLQVRIWZDUHDUFKLWHFWXUHDQG
GHYHORSPHQWPD\FKDQJHRYHUWLPHZRUNVKRS
DWWHQGHHVFRQFXUUHGWKDWWKHELJJHVWTXDOLW\
GLIIHUHQFHLVEHWZHHQVRIWZDUHGHYHORSHG
ZLWKLQVRPHVSHFL¿FGHYHORSPHQWPHWKRGRORJ\
DQGFRGLQJGRQHZLWKRXWUHIHUHQFHWRVRPH
GHYHORSPHQWPHWKRGRORJ\6RIWZDUHVKRXOG
EHGHYHORSHGZLWKLQVRPHUHDVRQDEOHVRIWZDUH
GHYHORSPHQWDQGWHVWLQJSUDFWLFHDQGDQ\RI
WKHZLGHO\UHFRJQL]HGVRIWZDUHGHYHORSPHQW
PHWKRGRORJLHVLQXVHWRGD\DUHEHWWHUWKDQ
GHYHORSPHQWLQDEVHQFHRIDVRIWZDUH
GHYHORSPHQWPHWKRGRORJ\.H\FKDUDFWHULVWLFVRI
VRIWZDUHPHWKRGRORJLHVLQFOXGH
R&RGHGHYHORSPHQWPXVWLQFOXGHXVHRID
VRXUFHFRQWUROPDQDJHPHQWV\VWHP
R$SURMHFWVKRXOGHPSOR\DQRSHQ
WUDQVSDUHQWDUFKLWHFWXUH,WVKRXOG
EHHDV\WRFRPSUHKHQGDQGHDV\WR
DVVLPLODWHE\QHZOHDGHUVKLS7KLV
RSHQQHVVVKRXOGFRYHUDOODVSHFWV
R5LVNVKRXOGEHHYDOXDWHGDQGPDQDJHG
F\EHULQIUDVWUXFWXUHVRIWZDUHVKRXOG
JHQHUDOO\EHORZHUULVNZKLFKLVFRXQWHU
WRWKHFXUUHQWSUHIHUHQFHRIPDQ\
UHVHDUFKHUV
R&RGHVKRXOGEHFOHDUO\GRFXPHQWHGZLWK
XSWRGDWHDQGDFFXUDWHGRFXPHQWDWLRQ
RIWKHVRIWZDUHLWVHOIDQGGHSHQGHQFLHV
RQRWKHUVRIWZDUH
R6RIWZDUHVKRXOGEHPDLQWDLQHGDQG
UHOHDVHGZLWKVRPHVRUWRIVFKHGXOH
DQGIRUPDOUHOHDVHSURFHGXUHLQFOXGLQJ
PDQDJHPHQWRISURYHQDQFHRIWKH
FRGH6FKHGXOHVIRUUHOHDVHVVKRXOGEH
EDVHGRQHVWLPDWLRQVRIHIIRUWUHTXLUHG
UHVRXUFHVDYDLODEOHDQGVWDWHPHQWVRI
LPSURYHPHQWVQHHGHG7KHUHVKRXOGEHD
FRPPLWPHQWWRFRUUHFWEXJVLQSUHYLRXV
UHOHDVHVEDFNWRDFHUWDLQYHUVLRQDWOHDVW
RQHYHUVLRQEDFNIURPFXUUHQW7KHUH
VKRXOGVLPLODUO\EHDIRUPDOSURFHVVDQG
SODQIRUHQGLQJWKHWLPHGXULQJZKLFK
WKHFRGHLVIRUPDOO\PDLQWDLQHG
R:KHQHYHUSRVVLEOHVRIWZDUHVKRXOG
FRPSO\ZLWKUHOHYDQWVWDQGDUGVDQGEH
YHQGRUDJQRVWLF
% 6RIWZDUHVKRXOGEHGHYHORSHGZLWKFOHDUO\
GRFXPHQWHG$SSOLFDWLRQ3URJUDP,QWHUIDFHV
$3,V
% 7KHUHVKRXOGEHDSODQIRUSURPRWLQJDGRSWLRQ
RIWKHVRIWZDUHDVZHOODVWKHGHYHORSPHQWRIWKH
VRIWZDUH
R7KHSURMHFWVKRXOGLQFOXGHRQJRLQJ
HYDOXDWLRQRIWKHVRIWZDUH)RUPDO
VXUYH\VRIXVHUVRIWKHVRIWZDUHʊ
LQFOXGLQJTXHVWLRQVDERXWWKHVRIWZDUH
LWVHOIVRIWZDUHVXSSRUWE\WKHJURXS
VXSSRUWLQJLWDQGVROLFLWDWLRQRI
VXJJHVWLRQVIRULPSURYHPHQWVDQGQHZ
IHDWXUHVʊVKRXOGEHLQFOXGHGDVSDUWRI
VXFKDVXUYH\
7KHUHZDVFRQVLGHUDEOHGLVFXVVLRQRIWKRVHEHKDYLRU
FKDUDFWHULVWLFVWKDWGRQRWSURPRWHVXVWDLQDELOLW\$
JHQHUDOEHKDYLRURIIHUHGDVDVWHUHRW\SHʊSHUKDSV
VRPHWLPHVXQIDLUEXWQRWDOZD\VʊLVWKHDFDGHPLF
UHVHDUFKHUZKRZDQWVWRMXPSLQWRFRGLQJWRVROYH
VRPHUHVHDUFKSUREOHPDQGSXEOLVKDVTXLFNO\DV
SRVVLEOH7KHUHZDVFOHDUDJUHHPHQWWKDWGHVLJQLQJ
IRUVXVWDLQDELOLW\EHJLQVZLWKWKHSURMHFWOHDGHU
UHVSRQVLEOHIRUDVRIWZDUHSURMHFW$FULWLFDOHDUO\
GHFLVLRQSRLQWLVZKHWKHUDVRIWZDUHGHYHORSHURU
GHYHORSHUWHDPOHDGHULVGHYHORSLQJIRUKHUKLPVHOI
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DORQHRULQWHQGVWRGHYHORSDWRROZLWKDEURDGHU
XVHUEDVH2IFRXUVHFULWLFDOSUREOHPVDULVHZKHQ
VRPHRQHLQWHQGVWRGHYHORSWRROVIRUWKHPVHOYHVDQG
WKHQWKHVRIWZDUHWXUQVRXWWREHRIPXFKEURDGHU
XVH7KHUHIRUHWKHUHZDVFRQVHQVXVRQWKHIROORZLQJ
JHQHUDOUHFRPPHQGDWLRQRQVRIWZDUHGHYHORSPHQW
5HFRPPHQGDWLRQ$OOUHVHDUFKHUVGHYHORSLQJ
VRIWZDUHVKRXOGGRVRXVLQJJRRGVRIWZDUH
HQJLQHHULQJSUDFWLFHVHYHQLIWKH\LQWHQG
WRXVHWKHVRIWZDUHRQO\IRUWKHPVHOYHVEXW
SDUWLFXODUO\LIWKHUHLVUHDVRQWREHOLHYHWKDW
WKHVRIWZDUHPLJKWHYROYHLQWRDORQJHUOLYHG
LQIUDVWUXFWXUHUROH
7KLVUHFRPPHQGDWLRQLVSHUIHFWO\FRQVLVWHQWZLWK
WH[WLQWKH16)³&\EHULQIUDVWUXFWXUH9LVLRQIRU
VW&HQWXU\'LVFRYHU\´>@³16)ZLOOSURPRWH
WKHLQFRUSRUDWLRQRIVRXQGVRIWZDUHHQJLQHHULQJ
DSSURDFKHVLQH[LVWLQJZLGHO\XVHGUHVHDUFKFRGHV
DQGLQWKHGHYHORSPHQWRIQHZUHVHDUFKFRGHVµ7KLV
UHFRPPHQGDWLRQJRHVDJDLQVWWKHQDWXUDOWHQGHQF\
WRMXVWGLYHLQWRDSUREOHPDQGVWDUWFRGLQJ:H
DUHTXLWHVSHFLÀFDOO\VXJJHVWLQJWKDWH[WUDHIIRUW
EHLQYHVWHGHDUO\LQVWUXFWXULQJDQ\FRGH7KLVLV
GRQHLQWKHEHOLHIWKDWWKHQHWLPSDFWRQLQGLYLGXDO
UHVHDUFKHUVDQGRQWKHVFLHQFHDQGHQJLQHHULQJ
FRPPXQLW\ZLOOEHSRVLWLYH,WLVJRLQJEDFNWRWKH
VRIWZDUHFDUSHQWU\DQDORJ\PRUHWKDQDELWOLNH
HQVXULQJWKDWEHDPVLQDKRXVHXQGHUFRQVWUXFWLRQEH
VTXDUHGXSEHIRUHWKH\DUHQDLOHGLQSODFH:KHWKHU
VXFKDKRXVHLVXVHGE\RQHRUPDQ\WKHLQLWLDOHIIRUW
LVLQWKHORQJUXQZRUWKZKLOH6RLWLVZLWKJRRG
VRIWZDUHVWUXFWXUHDQGGHYHORSPHQWSUDFWLFHV
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6RIWZDUHPD\DFTXLUHVWDWXVDVLQIUDVWUXFWXUHLQDW
OHDVWWZRZD\VVRPHRQHZULWHVVRPHWKLQJVRXVHIXO
WKDWLWEHFRPHVZLGHO\XVHGZLWKLQDFRPPXQLW\
RUDFURVVPXOWLSOHFRPPXQLWLHVRUVRIWZDUHLV
GHYHORSHGDVSDUWRIDSODQWRSURYLGHLQIUDVWUXFWXUH
%RWKPLGGOHZDUHDQGDSSOLFDWLRQVRIWZDUHPD\
DFTXLUHVWDWXVDV&,VRIWZDUHLQIUDVWUXFWXUH)RU
H[DPSOHPLGGOHZDUHVXFKDV&RQGRURU*OREXVDUH
FOHDUO\PLGGOHZDUHDQG&,VRIWZDUHLQIUDVWUXFWXUH
+RZHYHUDSSOLFDWLRQVVXFKDVPDWKHPDWLFVOLEUDULHV
6DNDL.XDOLDQG/6'<1$>@PD\ZHOOEH
YLHZHGDVF\EHULQIUDVWUXFWXUHVRIWZDUHE\VHJPHQWV
RIWKHLUXVHUFRPPXQLW\7KURXJKRXWWKHZRUNVKRS
WKHUHZDVFOHDUFRQVHQVXVRQWKHYDOXHRIDQG
QHHGIRUPRUHIRFXVRQWKHJDWKHULQJRIQHHGVDQG
UHTXLUHPHQWVDVSDUWRIWKHVRIWZDUHGHYHORSPHQWDQG
PDWXUDWLRQSURFHVV
,QGHHGZKLOH5HFRPPHQGDWLRQVD\VLQHVVHQFH
WKDWWKHFRQFHSWRIJRRGLGHDVZLWKRXWJRRGVRIWZDUH
HQJLQHHULQJLVQRWVXVWDLQDEOHWKHRSSRVLWHLVDOVR
WUXHʊJRRGVRIWZDUHHQJLQHHULQJSUDFWLFHVZLWK
LQVXI¿FLHQWLQSXWIURPWKHUHVHDUFKHUVZKRZLOOXVH
WKHVRIWZDUHLVDOVRQRWVXVWDLQDEOH
$IRFXVRQFRPPXQLW\QHHGVUXQVWKURXJKWKH
VXFFHVVVWRULHVGHVFULEHGLQVHFWLRQ2WKHU
H[DPSOHVRIFXUUHQWSURMHFWVZLWKDIRFXVRQ
FRPPXQLW\LQSXWVLQFOXGH&D%,*>@L3ODQW>@
DQGWKH2FHDQ2EVHUYDWRULHV,QLWLDWLYH>@7KHVH
JUDQWVLQFOXGHWKHFROOHFWLRQRIFRPPXQLW\LQSXW
DVDQDFWLYLW\IXQGHGH[SOLFLWO\ZLWKLQWKHJUDQWV
WKDWVXSSRUWF\EHULQIUDVWUXFWXUHVRIWZDUH:KLOHLW
LVWRRHDUO\WRGHWHUPLQHWKHORQJWHUPVXFFHVVRI
DQ\RIWKHVHSURMHFWVZHEHOLHYHWKHIRFXVRQ16)
IXQGHGHOLFLWDWLRQRIFRPPXQLW\QHHGVFRQVWLWXWHVDQ
H[DPSOHWKDWVKRXOGEHUHSOLFDWHGZKHQHYHUSRVVLEOH
,QYHVWPHQWHDUO\RQLQGH¿QLQJFRPPXQLW\QHHGV
IRUPDOO\VKRXOGUHVXOWLQVRIWZDUHWKDWEHWWHUPHHWV
FRPPXQLW\QHHGVRYHUDOODQGEHWWHUHIIHFWLYHQHVVLQ
XVHRIIXQGVDYDLODEOHWRVXSSRUWWKHQDWLRQDOVFLHQFH
DQGHQJLQHHULQJUHVHDUFKFRPPXQLW\WKDWGHSHQGV
XSRQF\EHULQIUDVWUXFWXUHVRIWZDUH
5HFRPPHQGDWLRQ7KH16)VKRXOGHVWDEOLVK
DQGIXQGSURFHVVHVIRUFROOHFWLQJFRPPXQLW\
UHTXLUHPHQWVDQGSODQQLQJORQJWHUP&,
VRIWZDUHURDGPDSVWRVXSSRUWFRPPXQLW\
UHVHDUFKREMHFWLYHV6XFKDSURFHVVPD\EH
LQIRUPHGE\EXWLVGLVWLQFWIURPDQHQXQFLDWLRQ
RIJUDQGFKDOOHQJHSUREOHPV:KHQWKH
16)VROLFLWVSURSRVDOVIRUVRIWZDUHWREH
GHYHORSHGLQWHQWLRQDOO\DVF\EHULQIUDVWUXFWXUH
VXFKVROLFLWDWLRQVVKRXOGFDOOIRUIXQGLQJ
IRULQWHQVLYHDQGH[WHQVLYHVWDNHKROGHU
UHTXLUHPHQWVGHWHUPLQDWLRQDVSDUWRIIXQGHG
DFWLYLWLHV
 8QGHUVWDQGLQJ&RPPXQLW\1HHGVDVD7RROLQ6XVWDLQDELOLW\
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7KHUHZDVFRQVLGHUDEOHGLVFXVVLRQRIWKHUHODWLRQVKLS
EHWZHHQVRIWZDUHVXVWDLQDELOLW\DQGPDLQWHQDQFH
RQWKHRQHKDQGDQGWKHQDWXUHRIVFLHQWL¿FUHVHDUFK
DVUHJDUGVVRIWZDUHDQGUHSURGXFLELOLW\RQWKHRWKHU
KDQG7KLVGLVFXVVLRQZDVLQIRUPHGSDUWLFXODUO\E\
DWDONE\&OLIIRUG/\QFKZKRFRQWHQGHGWKDWZHDUH
IDFLQJ³IXQGDPHQWDOPHWKRGRORJLFDOFKDQJHLQWKH
SUDFWLFHRIVFLHQFH´>±@
/\QFKGHVFULEHGDWVRPHOHQJWKQHZVWHSVWDNHQ
E\6FLHQFHLQIROORZLQJWKHVXEPLVVLRQDQG
VXEVHTXHQWUHWUDFWLRQRIWZRIUDXGXOHQWVFLHQWL¿F
SDSHUV$QH[WHUQDOFRPPLWWHHVWXGLHGWKHSURFHVV
WKURXJKZKLFKWKHIUDXGXOHQWSDSHUVZHUHYHWWHG
6FLHQFHIROORZHGDUHYLHZSURFHVVVLPLODUWRWKDWRI
RWKHUVFLHQWL¿FMRXUQDOVEXWWKHSURFHVVZDVÀDZHG
7KHFRPPLWWHHUHFRPPHQGHGWKDW6FLHQFHVWUHQJWKHQ
LWVUHYLHZSURFHGXUHVSDUWLFXODUO\IRUSDSHUVRI
KLJKSXEOLFLQWHUHVWWKRVHSUHVHQWLQJXQH[SHFWHG
UHVXOWVDQGWKRVHWKDWDUHSRWHQWLDOO\FRQWURYHUVLDO
6RPHDFWLRQV6FLHQFHVXEVHTXHQWO\FRQVLGHUHG
IRUKLJKULVNSDSHUVLQFOXGHLPSOHPHQWLQJKLJKHU
VWDQGDUGVIRULQFOXGLQJSULPDU\GDWDUHTXLULQJFOHDU
VSHFL¿FDWLRQRIDXWKRUUROHVDQGLQWHQVHHYDOXDWLRQ
RIGLJLWDOLPDJHV$GGLWLRQDOO\6FLHQFHFRPPLWWHG
WRGHYHORSLQJFULWHULDIRUD³ULVNDVVHVVPHQW´
WHPSODWH7KLVOHYHORIUHYLHZPD\EHVXFFHVVIXOIRU
WKHUDUHFDVHRIVFLHQWL¿FIUDXG0XFKOHVVRQHURXV
HPRWLRQDOO\DQGSHUKDSVPRUHGLI¿FXOWDUHGHWHFWLQJ
DQGGHDOLQJZLWKWKHLPSDFWRIHUURUVLQVRIWZDUH
IXQFWLRQDOLW\FUHDWHGZLWKRXWLOOLQWHQWDQGQRWQRWHG
E\WKHVRIWZDUHFUHDWRUVRUXVHUVDWWKHWLPHDUHVXOW
EDVHGRQWKDWVRIWZDUHLVSXEOLVKHG
:HFXUUHQWO\KDYHQRZD\DV&OLIIRUG/\QFKSXW
LWWR³ZDONWKHFDWEDFNZDUGV´DQGGHDOZLWKWKH
GRPLQRHIIHFWWKDWWDNHVSODFHZKHQVRIWZDUHLV
GRFXPHQWHGWRKDYHVRPHVRUWRISUREOHPRUSURGXFH
VRPHVRUWRILQFRUUHFWUHVXOW,QDYHU\GLIIHUHQW
HWKLFDOFRQWH[WZHKDYHSURFHVVHVIRUGHDOLQJZLWK
WKHGRPLQRHIIHFWRIDSDSHUEHLQJZLWKGUDZQDVD
UHVXOWRIIDOVL¿FDWLRQRIGDWD&OLIIRUG/\QFKODLGRXW
DVHWRIUHFRPPHQGDWLRQVLQGLFDWLQJWKDWZHVKRXOG
GHYHORSSURFHVVHVIRUUHYLHZRIVRIWZDUHVRIWZDUH
DUWLIDFWVDQGGDWDWRSUHYHQWSUREOHPVDQGDOVRWR
HQDEOHUHDQDO\VLVRIGDWDZKHQVRIWZDUHLVGHWHUPLQHG
WRKDYHKDGVRPHVRUWRIIDXOW,QSDUWLFXODUWKH
IROORZLQJUHFRPPHQGDWLRQVZHUHPDGH
5HFRPPHQGDWLRQ7KHVFLHQWL¿FFRPPXQLW\
VKRXOGSURPRWHVFLHQWL¿FUHSURGXFLELOLW\7KLV
FDQEHGRQHE\UHTXLULQJWKDWWKHSURYHQDQFHRI
VRIWZDUHXVHGLQVFLHQWL¿FUHVHDUFKEHFDUHIXOO\
WUDFNHGDQGWKDWYHUVLRQVXVHGLQSDUWLFXODU
H[SHULPHQWVEHGRFXPHQWHGLQVFLHQWL¿F
SXEOLFDWLRQVVRIWZDUHGDWDDQGVRIWZDUH
DQGGDWDDUWLIDFWVXVHGLQDQDO\VHVVKRXOGEH
DYDLODEOHIRUUHYLHZDORQJZLWKWKHWH[WRID
VFLHQWL¿FSXEOLFDWLRQDVSDUWRIWKHSHHUUHYLHZ
SURFHVVSULRUWRSXEOLFDWLRQDQGGDWDDQG
VRIWZDUHXVHGLQWKHGHYHORSPHQWRIDVFLHQWL¿F
SXEOLFDWLRQVKRXOGEHHVFURZHGRUDUFKLYHG
ZKHUHWKH\FDQEHH[DPLQHGDQGUHYHUL¿HG
ZKHQQHHGHG
,WLVSDUWLFXODUO\LPSRUWDQWIRUVFLHQWL¿F
UHSURGXFLELOLW\WRPDQDJHWKHSUHVHUYDWLRQDQG
SURYHQDQFHRIGDWDDQGVRIWZDUHWRJHWKHU,WVKRXOG
EHQRWHGWKDWSURYHQDQFHFROOHFWLRQLVVWLOODQDFWLYH
UHVHDUFKDUHDWKRXJKWKHSURYHQDQFHFRPPXQLW\LV
PDNLQJUDSLGVWULGHVIRULQVWDQFHWKURXJKDJUHHPHQW
RQDQ2SHQ3URYHQDQFH0RGHO>@,QWKLVUHJDUG
DVWURQJHUIRUPRIWKHDERYHUHFRPPHQGDWLRQFDQEH
PDGHVSHFL¿FDOO\IRU16)IXQGHGUHVHDUFK
5HFRPPHQGDWLRQ7KH16)VKRXOGUHTXLUH
WKDWGDWDDQGVRIWZDUHXVHGLQWKHGHYHORSPHQW
RIDVFLHQWL¿FSXEOLFDWLRQEDVHGRQ16)IXQGHG
 &RPLQJ&KDQJHVLQWKH1DWXUHRI6FLHQFHDQG6FLHQWL¿F5HSURGXFLELOLW\
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UHVHDUFKEHHVFURZHGRUDUFKLYHGZKHUHLWFDQ
EHH[DPLQHGDQGUHYHUL¿HGDVDSSURSULDWH
LQRUGHUWRHQDEOHUREXVWYHUL¿FDWLRQDQG
UHSURGXFLELOLW\RIVFLHQWL¿F¿QGLQJVLQWKHIDFH
RIWKHF\EHULQIUDVWUXFWXUHGHSHQGHQWUHVHDUFK
HQYLURQPHQWRIWKHVWFHQWXU\
+HUHZHDUHPDNLQJDUHFRPPHQGDWLRQWKDWDSSOLHV
WRF\EHULQIUDVWUXFWXUHVRIWZDUHEXWLVDOVRDSSOLFDEOH
EH\RQGF\EHULQIUDVWUXFWXUHVRIWZDUHWRDQ\VFLHQFH
DSSOLFDWLRQVRIWZDUH%HFDXVHRIWKHFRPSOH[LW\
RIF\EHULQIUDVWUXFWXUHVRIWZDUHLWPD\EHWKDW
UHSURGXFLELOLW\RIWKHXQGHUO\LQJF\EHULQIUDVWUXFWXUH
VRIWZDUHLVWKHPRUHGLI¿FXOWSDUWRIWKHSUREOHP
WRVROYH([DPSOHVRIFXUUHQWHIIRUWVWRHQDEOHWKH
DUFKLYLQJDQGUHXVHRIF\EHULQIUDVWUXFWXUHEDVHG
UHVHDUFKLQFOXGHQDQR+8%>@3URJUDPPDEOHZHE
FRP>@DQGP\H[SHULPHQWRUJ>@,QGHHGWKH
16)IXQGHG'DWD1HWSURJUDPPD\GHYHORSVRPHRI
WKHWHFKQRORJ\QHHGHGWREHJLQFUHDWLQJVRPHWKLQJ
DNLQWRDQDWLRQDOV\VWHPRI³OLEUDULHVRIVFLHQWL¿F
GDWDVRIWZDUHDQGGDWDDUWLIDFWV´
$QRWKHULVVXHUHODWHGWRUHSURGXFLELOLW\LVWKHIDFW
WKDWVRIWZDUHJHQHUDOO\RXWOLYHVKDUGZDUHWKXVD
SDUWLFXODUSLHFHRIVRIWZDUHPD\ZHOOEHDYDLODEOH
ORQJDIWHUWKHHQGRIWKHOLIHVSDQRIWKHSDUWLFXODU
V\VWHPIRUZKLFKLWZDVZULWWHQ/RQJWHUP
SUHVHUYDWLRQRIVRIWZDUHFDQEHDFKLHYHGZLWKRXWWKH
RULJLQDOKDUGZDUHE\HLWKHUHPXODWLQJWKHRULJLQDO
KDUGZDUHRUPLJUDWLQJWKHVRIWZDUHWRDFRQWHPSRUDU\
KDUGZDUHVRIWZDUHSODWIRUP7KHODWWHUVWUDWHJ\
UHTXLUHVDKLJKRQJRLQJH[SHQVHWRSRUWSURJUDPV
DQGOLEUDULHVDVZHOODVDFFHVVWRWKHUHTXLUHGVRXUFH
FRGH,QFRQWUDVWKDUGZDUHHPXODWLRQLVDSURYHQ
WHFKQRORJ\ZLWKEURDGDSSOLFDELOLW\
+DUGZDUHHPXODWLRQVLPXODWHVDKDUGZDUHSODWIRUP
LQFOXGLQJWKHSURFHVVRUDQGLQSXWRXWSXW,2
GHYLFHVLQVXFKDZD\WKDWDQRSHUDWLQJV\VWHPDQG
DSSOLFDWLRQVRIWZDUHFDQSHUIRUPDVLIH[HFXWLQJ
RQWKHKDUGZDUHLWVHOI,QVWUXFWLRQVHWVLPXODWLRQ
GRHVQRWW\SLFDOO\LPSRVHDVLJQL¿FDQWSHUIRUPDQFH
EXUGHQ7HFKQLTXHVVXFKDVRQWKHÀ\WUDQVODWLRQ
RILQVWUXFWLRQVKDYHEHHQVXFFHVVIXOO\LPSOHPHQWHG
ZLWKH[FHOOHQWSHUIRUPDQFH>@DQGIRUPWKHEDVLV
RIDWOHDVWRQH[³FORQH´>@,QIDFWSULRUWR
UHFHQWDGGLWLRQVWRWKH[DUFKLWHFWXUHWRVXSSRUW
YLUWXDOL]DWLRQVRPHLQVWUXFWLRQVHWWUDQVODWLRQZDV
UHTXLUHGWRVXSSRUW[JXHVWVRQ[KRVWV>@
9LUWXDOL]DWLRQSURYLGHVDQDGGLWLRQDOOD\HURI
DEVWUDFWLRQ)RUH[DPSOHWKH$PD]RQ(ODVWLF
&RPSXWH&ORXG(&>@XWLOL]HVYLUWXDOL]DWLRQWR
GHOLYHUFRPSXWHVHUYLFHVDQGPDQ\,7RUJDQL]DWLRQV
XWLOL]HYLUWXDOL]DWLRQWRGHOLYHUFRUHVHUYLFHVVXFK
DVHPDLODQGZHEVHUYHUV9LUWXDOL]DWLRQVRIWZDUHLV
DYDLODEOHERWKLQRSHQVRXUFHDQGFRPPHUFLDOIRUPV
([DPSOHVRIFRPPHUFLDOYLUWXDOL]DWLRQSODWIRUPV
LQFOXGH90:DUH>@;HQ>@DQG3DUDOOHOV
>@ZKLOHRSHQVRXUFHWRROVLQFOXGH4HPX
>@%RFKV>@DQG3OH[>@,QSUDFWLFH
YLUWXDOL]DWLRQLVDVSHFLDOFDVHRIHPXODWLRQLQZKLFK
WKHSURFHVVRULQVWUXFWLRQVHWVRIWKHHPXODWLRQ
SODWIRUPKRVWDQGWKHHPXODWHGPDFKLQHJXHVWDUH
VXI¿FLHQWO\ZHOOPDWFKHGWKDWOLWWOHLQVWUXFWLRQVHW
VLPXODWLRQLVUHTXLUHG7KHIXQGDPHQWDOFKDOOHQJHIRU
LPSOHPHQWLQJYLUWXDOL]DWLRQLVLQHPXODWLQJWKH,2
GHYLFHVVXFKDVJUDSKLFVDQGQHWZRUNLQJKDUGZDUH
$JRRGVXPPDU\RIVRPHRIWKHVHLVVXHVLVDYDLODEOH
LQ>@
:KLOHHPXODWLRQLVDYLDEOHDQGZLGHO\GHSOR\HG
WHFKQRORJ\WKDWFDQSURYLGHUHSURGXFLELOLW\RI
UHVXOWVRWKHUWKDQSHUIRUPDQFHDQDO\VHVSHUVH
WKHUHDUHWZRIXQGDPHQWDOOLPLWDWLRQVʊWHFKQLFDO
DQGVRFLDOʊWKDWPXVWEHDGGUHVVHGLQWKHFRQWH[W
RIVRIWZDUHVXVWDLQDELOLW\)LUVWDVQRWHGDERYHWKH
³GLI¿FXOW´LVVXHZLWKHPXODWLRQLVSUHVHUYLQJWKH
,2PHFKDQLVPVLQFOXGLQJQHWZRUNLQJ$OOH[LVWLQJ
YLUWXDOL]DWLRQVSURYLGHDFRUHVHWRIUHODWLYHO\JHQHULF
YLGHRVWRUDJHDQGQHWZRUNLQJGHYLFHV6RIWZDUH
WKDWGHSHQGVXSRQVSHFL¿FDQGXQXVXDO,2GHYLFHV
IRUH[DPSOHSURJUDPVWKDWGLUHFWO\DFFHVVKLJK
SHUIRUPDQFHJUDSKLFVSURFHVVLQJXQLWVDUHQRW
VXSSRUWHGE\H[LVWLQJHPXODWLRQSODWIRUPVDQGDUH
XQOLNHO\WREHLQWKHIXWXUH7KLVLVEHFDXVHVXFK
GHYLFHVDFKLHYHWKHLUSHUIRUPDQFHWKURXJKVSHFLDO
SXUSRVHKDUGZDUHWKDWFDQQRWEHVLPXODWHGZLWK
UHDVRQDEOHSHUIRUPDQFH+RZHYHUVXFKKDUGZDUH
GHSHQGHQFLHVDOVRPDNHWKLVVRIWZDUHGLI¿FXOW
WRSRUWWRQHZSODWIRUPV$OVRWKHHYHUJURZLQJ
XVHRIKLJKO\SDUDOOHOPDFKLQHVUDLVHVVLJQL¿FDQW
UHSURGXFLELOLW\SUREOHPVWKDWEHFRPHPXFKPRUH
VHYHUHLQHPXODWLRQRUYLUWXDOL]DWLRQVLWXDWLRQV
$VUHJDUGVWKHVRFLDOOLPLWDWLRQPDQ\SURJUDPV
LPSOLFLWO\UHO\XSRQFRQWHPSRUDU\XVHULQWHUIDFHV
IRUDFFHVV)RUH[DPSOHLWLVXQOLNHO\WKDWPDQ\
XVHUVWRGD\UHPDLQIDFLOHLQWKHLULQWHUDFWLRQZLWK
06'26$SRVVLEOHVROXWLRQIRUVXVWDLQLQJOHJDF\
6XVWDLQDELOLW\%RRNLQGG 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VRIWZDUHLVWRXWLOL]HVFULSWVLQDQHPXODWLRQWR
VLPSOLI\WKLVLQWHUDFWLRQIRUFRQWHPSRUDU\XVHUV
>@
7KLVGLVFXVVLRQOHDGVGLUHFWO\WRWZR¿QGLQJVDQGRQH
UHFRPPHQGDWLRQ
)LQGLQJ+DUGZDUHHPXODWLRQSURYLGHVDQ
H[FHOOHQWPHFKDQLVPIRUHQDEOLQJUHXVHRIVRIWZDUH
DIWHUWKHKDUGZDUHRQZKLFKLWZDVRULJLQDOO\UXQQR
ORQJHUH[LVWV8QUHVROYHGLVVXHVUHPDLQLQWHUPVRI
HPXODWLQJVSHFLDOSXUSRVHSURFHVVRUV,2JHQHUDOO\
DQGQHWZRUNHQYLURQPHQWVLQSDUWLFXODU
7KHFKDQFHVRIIXWXUHUHSURGXFLELOLW\RIVRIWZDUHDUH
LQFUHDVHGE\GHYHORSLQJVRIWZDUHWRXVHZHOOGH¿QHG
DQGSRUWDEOH$3,VUDWKHUWKDQDFFHVVLQJSODWIRUP
VSHFL¿FKDUGZDUHGLUHFWO\7KLVZLOOQRWDOZD\V
EHSRVVLEOHIRUH[DPSOHLQFDVHVRIH[WUHPHO\
SHUIRUPDQFHLQWHQVLYHDSSOLFDWLRQVRUQRYHO
DUFKLWHFWXUHV
)LQGLQJ8VHULQWHUIDFHVHYROYHUDSLGO\RYHUWLPH
DQGROGHULQWHUIDFHVDUHUHODWLYHO\TXLFNO\IRUJRWWHQ
5HFRPPHQGDWLRQ6XVWDLQDEOHVRIWZDUH
VKRXOGEHEXLOWZLWKXVHULQWHUIDFHVWKDWGR
QRWIXQFWLRQDOO\GHSHQGXSRQWKHXVHUKDYLQJ
H[WHQVLYHNQRZOHGJHRIWKHVRIWZDUH¶VRSHUDWLQJ
HQYLURQPHQW
$¿QDOSRLQWRQVRIWZDUHLWLVFOHDUWKDWGDWDKDYHD
OLIHF\FOH6RIWZDUHGRHVDVZHOO$WWHQWLRQWHQGVWR
IRFXVRQWKHHDUO\SDUWVRIWKHOLIHF\FOHZKHQWKH
VRIWZDUHLVVWLOODFWLYHO\EHLQJXVHGPDLQWDLQHGDQG
HQKDQFHG,WLVHTXDOO\LPSRUWDQWWRSD\DWWHQWLRQWR
WKHODWWHUSDUWRIWKHOLIHF\FOHZKHQXVHLVWDSHULQJ
RIIDQGHYHQWXDOO\HQGVDQGWRHQVXUHWKDWDWWKLV
SRLQWVRIWZDUHLVDUFKLYHGLQDSSURSULDWHZD\VDQG
IRUDSSURSULDWHOHQJWKVRIWLPHWKRXJKDVZLWKGDWD
QRWQHFHVVDULO\LQSHUSHWXLW\
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7KURXJKRXWWKHZRUNVKRSRQ&\EHULQIUDVWUXFWXUH
6RIWZDUH6XVWDLQDELOLW\DQG5HXVDELOLW\WKHUHZHUH
GLVFXVVLRQVRIZKDWLWLVWKDWLVYDOXDEOHWRVXVWDLQ
7KHUHDUHDWOHDVWWKUHHW\SHVRIHQWLWLHVWKDWDUH
YDOXDEOHWRVXVWDLQRYHUWLPHDVSDUWRIVRIWZDUH
VXVWDLQDELOLW\DQGUHXVDELOLW\IXQFWLRQDOLW\VRIWZDUH
DQGSHRSOH
)RUH[DPSOHDXWKHQWLFDWLRQDQG¿OHWUDQVIHUDUH
WUHDWHGODUJHO\DVFDSDELOLWLHV5HVHDUFKHUVRQ
DYHUDJHFDUHPRUHDERXWJHWWLQJWKHWDVNVGRQHWKDQ
DERXWKRZWKH\DUHGRQH'LVFXVVLRQLQSOHQDU\DQG
EUHDNRXWVHVVLRQVVXSSRUWHGWKHIROORZLQJ¿QGLQJ
DQGUHFRPPHQGDWLRQ
)LQGLQJ,QVRPHFDVHVZKDWUHVHDUFKHUVDQG
SUDFWLWLRQHUVFDUHDERXWKDYLQJVXVWDLQHGLVQRWD
SDUWLFXODUSLHFHRIVRIWZDUHEXWUDWKHUDUHTXLUHG
FDSDELOLW\
5HFRPPHQGDWLRQ7KH16)VKRXOGEH
SUHSDUHGWRPDNHGHFLVLRQVWRIXQGDVXFFHVVLRQ
RIVRIWZDUHRYHUWLPHWKDWSURYLGHNH\UHTXLUHG
FDSDELOLWLHVDQGLQVRGRLQJIRFXVRQDOLPLWHG
QXPEHURIUREXVWFRGHVPDLQWDLQLQJDSDUWLFXODU
IXQFWLRQDOLW\DWDQ\JLYHQWLPH
,WZDVVXJJHVWHGDWWKHZRUNVKRSWKDWWKH16)
VKRXOGEHSUHSDUHGWRIXQGIHZHUH[SHULPHQWDO
GLVFRYHU\SURMHFWVLQFRPSXWHUVFLHQFHVRIWZDUH
GHYHORSPHQWDQGPDNHIHZHUEXWODUJHUDZDUGV
GULYLQJFRPSXWHUVFLHQWLVWVPRUHWRZDUGFUHDWLQJ
RQHVROXWLRQWRVROYHFRPPXQLW\QHHGVE\
ZULWLQJVRIWZDUHIRUWKHFRPPXQLW\RIXVHUV
PRUHDQGZULWLQJVRIWZDUHDVDPDWWHURISHUVRQDO
H[SHULPHQWDWLRQOHVV:KLOHFHUWDLQFKDOOHQJHV
LQKHUHQWLQWKLVDSSURDFKZHUHQRWHGWKHUHZDV
DOVRDJRRGELWRIVXSSRUWIRUWKLVJHQHUDODSSURDFK
7KLVLVFRQVLVWHQWZLWKRQHRIWKHNH\FRQFOXVLRQV
RI1HLO3&KXH+RQJ¶VWDONʊWKDWLQFUHDVLQJ
XWLOL]DWLRQRIDSDUWLFXODUSLHFHRIVRIWZDUHLVDNH\
WRVXVWDLQDELOLW\
'UDZLQJVSHFL¿FDOO\IURPWKHWDONVE\1HLO3&KXH
+RQJDQG%UDG:KHHOHULWLVSRVVLEOHWRLGHQWLI\DQ
RUGHULQWKHGHYHORSPHQWRIVRIWZDUHʊQRWRQHWKDW
LVXQLYHUVDOO\IROORZHGEXWRQHWKDWFKDUDFWHUL]HVWKH
GHYHORSPHQWRIVRIWZDUH
% )XQGLQJDVDUHVHDUFKSURMHFW
% +HURLFUHVHDUFK
% (YHU\GD\UHVHDUFK
% 3URGXFWLRQXVH
% 6XVWDLQDELOLW\WKURXJKDYDULHW\RISRVVLEOH
PHDQV
$FOHDUXQGHUFXUUHQWLQGLVFXVVLRQVWKURXJKRXWWKH
ZRUNVKRSZDVWKHEHOLHIWKDWFRPPHUFLDOL]DWLRQLV
QRWDYLDEOHSDWKIRUVXVWDLQDELOLW\RIPDQ\VRUWVRI
F\EHULQIUDVWUXFWXUHVRIWZDUHFULWLFDOWR86QDWLRQDO
FRPSHWLWLYHQHVVDQG16)IXQGHGVFLHQFHDQG
HQJLQHHULQJUHVHDUFK7KHJHQHUDOVXFFHVVUDWHRISDVW
HIIRUWVWRFRPPHUFLDOL]HVXFKVRIWZDUHʊLQVRPH
FDVHVVRIWZDUHZHOOHQJLQHHUHGDQGKHDYLO\XVHGLQ
VFLHQWL¿FUHVHDUFKʊVXSSRUWVWKLV6RPHVRIWZDUH
HVVHQWLDOWRWKH16)PLVVLRQPXVWEHVXVWDLQHGE\
SDWKVRWKHUWKDQFRPPHUFLDOL]DWLRQ
2WKHUHQWLWLHVEH\RQGVRIWZDUHIXQFWLRQDOLW\PXVWEH
VXVWDLQHGRYHUWKHORQJUXQWRVXSSRUWDQLQQRYDWLYH
DQGHIIHFWLYHQDWLRQDOF\EHULQIUDVWUXFWXUH,WLVD
FRPPRQREVHUYDWLRQWKDWJUDGXDWHVWXGHQWVDQG
SRVWGRFWRUDOIHOORZVDUHRIWHQXVHGWRZULWHFRGH
DVDVHHPLQJO\FKHDSHUDOWHUQDWLYHWRSURIHVVLRQDO
SURJUDPPHUV²FKHDSHUSHUKDSVLQWKHVKRUWUXQDQG
SHUKDSVQRWLQWKHORQJUXQGXHWRWKHFRVWVRYHUWKH
ORQJKDXORIXVLQJFRGHQRWZHOOHQJLQHHUHGDQGQRW
GHVLJQHGIRUUHXVDELOLW\,QIDFWLWLVYHU\GLI¿FXOW
 16))XQGLQJ%HKDYLRUVDQG6XVWDLQDELOLW\
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WRPHDVXUHWKHUHDOFRVWRIVRIWZDUHGHYHORSPHQW
EHFDXVHPXFKFRVWLVKLGGHQLQWKHXVHRIVWXGHQWV
DQGSRVWGRFWRUDOIHOORZVWRZULWHFRGH2QHRI
WKHHQWLWLHVWKDWWKH86VFLHQFHDQGHQJLQHHULQJ
FRPPXQLW\VKRXOGVXVWDLQDQGPDLQWDLQLVH[SHUWLVH
LQWKHVFLHQFHDQGHQJLQHHULQJVRIWZDUHGHYHORSPHQW
FRPPXQLW\&UDLJ6WHZDUWWHVWL¿HGDWDKHDULQJRIWKH
+RXVH6FLHQFHDQG7HFKQRORJ\&RPPLWWHHLQ-XO\
>@RQEHKDOIRIWKH&RDOLWLRQIRU$FDGHPLF
6FLHQWL¿F&RPSXWDWLRQ&$6&DQGVSRNH
VSHFL¿FDOO\RQWKLVSRLQW6WHZDUWVDLG
³:LWKRXWVWURQJFRQWLQXHGDQG
FRQVLVWHQWLQYHVWPHQWLQQHWZRUNLQJDQG
LQIRUPDWLRQWHFKQRORJ\1,7WKH86
ZLOOQRWKDYHWKHDGPLQLVWUDWLYHDQG
WHFKQLFDOOHDGHUVKLSWRVXSSRUWFRQVLVWHQW
DQGGLUHFWHGFKDQJH*RYHUQPHQW
LQYHVWPHQWLQ1,7ZLOOEHRIJUHDWHVW
YDOXHLIWKHUHLVFRQVLVWHQF\LQOHYHOV
RILQYHVWPHQWRYHUWLPH7KHPHQDQG
ZRPHQZKRH[HFXWHWKHQDWLRQDO1,7
DJHQGDUHSUHVHQWDWUHPHQGRXVVWRUHRI
H[SHULHQFHVNLOODQGNQRZOHGJH7KH
XQLIRUPH[SHULHQFHRI&$6&PHPEHUV
LVWKDWZKHQWKHUHDUHVWURQJYDULDWLRQV
LQIXQGLQJLQVSHFL¿FDUHDVRI1,7
RYHUWLPHOHDQWLPHVIRUSDUWLFXODU
DUHDVRIUHVHDUFKLQ1,7FDXVHVNLOOHG
SURIHVVLRQDOVWROHDYHSXEOLFVHFWRU
1,7UHVHDUFK7KLVPHDQVWKDW\HDUV
RILQYHVWPHQWE\WKHJRYHUQPHQWLQ
GHYHORSLQJDNQRZOHGJHDQGH[SHULHQFH
EDVHLQLQGLYLGXDOVZKRGHVLUHWRSXUVXH
DFDUHHULQWKHSXEOLFVHUYLFHVHFWRUDUH
ORVWWRWKHSXEOLFVHFWRUQRWWRUHWXUQ
HYHQZKHQIXQGLQJIRUSDUWLFXODUDUHDV
LVVXEVHTXHQWO\UHVWRUHG86JOREDO
FRPSHWLWLYHQHVVLQQRYDWLRQDQG
KRPHODQGVHFXULW\DUHWKXVEHVWVHUYHGE\
FRQVLVWHQWDQGVWURQJLQYHVWPHQWLQEDVLF
1,7UHVHDUFKDGYDQFHG1,7IDFLOLWLHV
WRVXSSRUWDGYDQFHGUHVHDUFKDQG
GHYHORSPHQWLQVFLHQFHHQJLQHHULQJDQG
WHFKQRORJ\DQGUHVHDUFKLQGHYHORSLQJ
DQGGHOLYHULQJWKHQH[WJHQHUDWLRQRIVXFK
DGYDQFHG1,7IDFLOLWLHV´
7KHUHZDVDOVRFOHDUDQGXQDPELJXRXVHPSKDVLV
WKURXJKRXWGLVFXVVLRQDWWKHZRUNVKRSRQWKHYDOXH
RIVXSSRUWIRUXVHRIVRIWZDUHE\NQRZOHGJHDEOH
H[SHUWVDVDNH\SDUWRIVXVWDLQLQJVRIWZDUH7KHUH
DUHWKUHHLQWHUWZLQHGFRQFHUQVVXSSRUWLQJWKH
VXVWDLQDELOLW\RIVRIWZDUHLWVHOIVXSSRUWLQJWKH
XVHRIVDLGVRIWZDUHDQGVXSSRUWLQJSURIHVVLRQDO
FRGHGHYHORSHUVDQGVXSSRUWSHUVRQQHO7KH
UHSRUW³8QGHUVWDQGLQJ,QIUDVWUXFWXUH'\QDPLFV
7HQVLRQVDQG'HVLJQ´>@ZDVWKH¿QDOUHSRUWRI
DQ16)IXQGHGZRUNVKRSRQ³+LVWRU\	7KHRU\
RI,QIUDVWUXFWXUH/HVVRQVIRU1HZ6FLHQWL¿F
&\EHULQIUDVWUXFWXUHV´7KLVUHSRUWVWDWHV³UREXVW
F\EHULQIUDVWUXFWXUHZLOOGHYHORSRQO\ZKHQVRFLDO
RUJDQL]DWLRQDODQGFXOWXUDOLVVXHVDUHUHVROYHG
LQWDQGHPZLWKWKHFUHDWLRQRIWHFKQRORJ\EDVHG
VHUYLFHV6XVWDLQHGDQGSURDFWLYHDWWHQWLRQWRWKHVH
FRQFHUQVZLOOEHFULWLFDOWRORQJWHUPVXFFHVV´
'LUHFWVXSSRUWIURP16)IRUF\EHULQIUDVWUXFWXUH
VRIWZDUHVHHPVZHOOZLWKLQVFRSHRI16)DFWLYLWLHV
GHVFULEHGLQWKH³&\EHULQIUDVWUXFWXUH9LVLRQIRU
VW&HQWXU\'LVFRYHU\´>@ZKLFKLQFOXGHVZLWKLQ
LWVPLVVLRQIRUF\EHULQIUDVWUXFWXUHWKHIROORZLQJ
DFWLYLWLHV
% ³3URYLGHWKHVFLHQFHDQGHQJLQHHULQJ
FRPPXQLWLHVZLWKDFFHVVWRZRUOGFODVV&,WRROV
DQGVHUYLFHVLQFOXGLQJWKRVHIRFXVHGRQKLJK
SHUIRUPDQFHFRPSXWLQJGDWDGDWDDQDO\VLVDQG
YLVXDOL]DWLRQQHWZRUNHGUHVRXUFHVDQGYLUWXDO
RUJDQL]DWLRQVDQGOHDUQLQJDQGZRUNIRUFH
GHYHORSPHQW
% ³3URYLGHDVXVWDLQDEOH&,WKDWLVVHFXUHHI¿FLHQW
UHOLDEOHDFFHVVLEOHXVDEOHDQGLQWHURSHUDEOH
DQGWKDWHYROYHVDVDQHVVHQWLDOQDWLRQDO
LQIUDVWUXFWXUHIRUFRQGXFWLQJVFLHQFHDQG
HQJLQHHULQJUHVHDUFKDQGHGXFDWLRQ
% ³&UHDWHDVWDEOHEXWH[WHQVLEOH&,HQYLURQPHQW
WKDWHQDEOHVWKHUHVHDUFKDQGHGXFDWLRQ
FRPPXQLWLHVWRFRQWULEXWHWRWKHDJHQF\¶V
VWDWXWRU\PLVVLRQ´
6XFKGLUHFWVXSSRUWE\WKH16)ZRXOGDOVREHZLWKLQ
WKHOHWWHUDQGVSLULWRIUHFRPPHQGDWLRQVPDGHLQWKH
3UHVLGHQW¶V,QIRUPDWLRQ7HFKQRORJ\$GYLVRU\
&RPPLWWHHUHSRUWRQRSHQVRXUFHVRIWZDUHDQGKLJK
HQGFRPSXWLQJ>@
6XVWDLQDELOLW\%RRNLQGG 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:KLOHWKHLVVXHVRIVXVWDLQLQJVRIWZDUHVXVWDLQLQJ
SHUVRQQHODQGRUJDQL]DWLRQDOH[SHUWLVHDQGVXSSRUW
IRUVRIWZDUHDUHQHFHVVDULO\FRQÀDWHGWRDVLJQL¿FDQW
H[WHQWLWLVSRVVLEOHWRPDNHRQHUHFRPPHQGDWLRQ
WKDWDGGUHVVHVVXVWDLQDELOLW\RIIXQFWLRQDOLW\
VRIWZDUHSHRSOHDQGXVDELOLW\
5HFRPPHQGDWLRQ7KH16)VKRXOGFUHDWH
DIXQGLQJSURJUDPWRIXQG&,VRIWZDUH
GHYHORSPHQWKDUGHQLQJVXSSRUWDQG
VXVWDLQDELOLW\6XFKDSURJUDPPLJKWEHEDVHG
RQORQJWHUPIXQGLQJIRU³VRIWZDUHFHQWHUV´
PRGHOHGDIWHUWKHH[LVWLQJ6FLHQFHDQG
7HFKQRORJ\&HQWHUSURJUDP
8VLQJWKHH[DPSOHRIWKH&RPPLVVLRQHG6RIWZDUH
3URJUDPPHRIWKH2SHQ0LGGOHZDUH,QIUDVWUXFWXUH
,QVWLWXWH20,,GLVFXVVHGE\1HLO3&KXH+RQJ
VXFKFHQWHUVFRXOGPDQDJHHIIRUWDQGSULRULWLHVLQ
SDUWRQWKHEDVLVRI³HIIRUWWRNHQV´$WRNHQLPSOLHV
WKHDSSOLFDWLRQRIDFHUWDLQDPRXQWRIHIIRUWRQWKH
SDUWRIWKHVRIWZDUHGHYHORSPHQWSURJUDPZLWK
IXQGLQJEXLOWLQWRWKHEXGJHWWRIXO¿OOVXFKSURPLVHV
(IIRUWWRNHQVDUHWKHQDZDUGHGE\WKHIXQGLQJDJHQF\
WRXVHUVRIWKHVRIWZDUH7KLVDSSURDFKGULYHVD
XVHUFHQWULFIRFXVWRWKHPDLQWHQDQFHVXVWDLQDELOLW\
DQGIXUWKHUGHYHORSPHQWRIVRIWZDUH7KLVDSSURDFK
ZRXOGRIIHULPSURYHGSUHGLFWDELOLW\RIIXQGLQJIRU
SHUVRQQHODQGH[SHUWVXSSRUWIRUXVHUVLQDGGLWLRQWR
VXVWDLQDELOLW\RIF\EHULQIUDVWUXFWXUHVRIWZDUHLWVHOI
$WWKHVDPHWLPHVXSSRUWIURPWKH16)FDQQRW
EHWKHRQO\YHKLFOHIRUVXVWDLQLQJVRIWZDUH
&\EHULQIUDVWUXFWXUHGHYHORSPHQWSURMHFWVFDQOLNHO\
EHQH¿WIURPWKHIRXQGDWLRQFRPPXQLW\PRGHO
XVHGZLGHO\DVUHJDUGVRSHUDWLQJV\VWHPVRIWZDUH
GHYHORSPHQWWKH6DNDLDQG5IRXQGDWLRQVDQG
WKHSURPLVLQJVWDUWRIWKH+8%]HURFRQVRUWLXP
)RXQGDWLRQVFUHDWHHQWLWLHVVHSDUDWHIURPLQGLYLGXDO
SURMHFWVWKDWFDQH[KLELWFRQVLGHUDEOHORQJHYLW\
7KHUHLVWKHLQLWLDOFRVWRIFUHDWLQJDFKDUWHU
RUJDQL]LQJGRFXPHQWVDQGHVWDEOLVKPHQWRID
OHJDOHQWLW\$WWKHVDPHWLPHVXFKDIRXQGDWLRQ
HVWDEOLVKHGDVDOHJDOHQWLW\PD\KDYHDKLJKHU
OLNHOLKRRGRIEHLQJVXVWDLQDEOHDVDUHVXOWRIWKH
H[LVWHQFHRIDQGDELOLW\WRLQWHUDFWZLWKDIRXQGDWLRQ
UDWKHUWKDQDGKRFLQWHUDFWLRQVDPRQJDSRSXODWLRQRI
ORRVHO\UHODWHGSURMHFWV7KLVOHDGVWRWKHIROORZLQJ
UHFRPPHQGDWLRQ
5HFRPPHQGDWLRQ7KH86UHVHDUFK
FRPPXQLW\VKRXOGZKHQIHDVLEOHSXUVXHWKH
PRGHORIFROODERUDWLQJZLWKLQWKHIUDPHZRUNRI
DQRWIRUSUR¿WIRXQGDWLRQDVDZD\WRPDLQWDLQ
DQGVXVWDLQF\EHULQIUDVWUXFWXUHVRIWZDUH
GHYHORSPHQWDQGVXSSRUW
(DUO\H[DPSOHVRIDIRXQGDWLRQDSSURDFKURRWHGLQ
WKHFRPPRQLQWHUHVWVRIFROODERUDWLQJLQVWLWXWLRQV
RIKLJKHUHGXFDWLRQKDYHEHHQSURPLVLQJ1HZ
IRXQGDWLRQVEXLOWDURXQGVSHFL¿FWKHPHVPD\IROORZ
WKHSURPLVLQJH[DPSOHVRIWKH$SDFKH56DNDLDQG
+8%]HURRUJDQL]DWLRQV6XFKIRXQGDWLRQVZRXOGQRW
QHFHVVDULO\KDYHWRUXQWKHLURZQFRGHUHSRVLWRULHV
QHZIRXQGDWLRQVPLJKWFRQFHLYDEO\XVHWKH$SDFKH
IRXQGDWLRQVRIWZDUHUHSRVLWRU\IRUWKDWSXUSRVH
0RUHDPELWLRXVO\LWPLJKWEHSRVVLEOHWKDW
XQLYHUVLWLHVFRXOGEDQGWRJHWKHUWRFUHDWHDPRUH
JHQHUDOSURJUDPPLQJIRXQGDWLRQ0DQ\VSHDNHUV
DQGSDUWLFLSDQWVDWWKHZRUNVKRSPDGHQRWHRIWKH
IDFWWKDWWKHVFLHQWLVWVZKRGHYHORSVRIWZDUHDVSDUW
RIWKHLUUHVHDUFKDFWLYLWLHVPD\QRWZDQWWRWDNH
RQWKHUROHRIRQJRLQJVRIWZDUHPDLQWDLQHUVDQG
VXSSRUWHUV$PRUHJHQHUDOXQLYHUVLW\FROODERUDWLRQ
FRXOGFUHDWHVRPHWKLQJOLNHWKHµ(GXFRUH¶VHUYLFH
SURSRVHGE\)XFKV>@6SHFL¿FDOO\)XFKVFDOOHG
IRUDFROODERUDWLYHXQLYHUVLW\IXQGHGRUJDQL]DWLRQ
WKDWZRXOG³«FRRUGLQDWHWKHGHYHORSPHQWDQG
PDLQWHQDQFHRIRSHQVRXUFHIRUWKHEHQH¿WRIKLJKHU
HGXFDWLRQ´6XFKDQRUJDQL]DWLRQZRXOGSURYLGH
VFLHQWLVWVZKRFUHDWHLQQRYDWLYHDQGXVHIXOVRIWZDUH
DQRUJDQL]DWLRQWKDWFRXOGWDNHRQWKHRQJRLQJ
VRIWZDUHVXVWDLQDELOLW\DQGVXSSRUWWDVNV
5HFRPPHQGDWLRQVDQGDQG)XFK¶VVXJJHVWLRQ
IRUDQµ(GXFRUH¶SURJUDPDUHDOOFRQVLVWHQWZLWKWH[W
LQFOXGHGLQWKH16)³&\EHULQIUDVWUXFWXUH9LVLRQIRU
VW&HQWXU\'LVFRYHU\´>@VSHFL¿FDOO\
³7KHVRIWZDUHSURYLGHUFRPPXQLW\ZLOOEHD
VRXUFHIRUDSSOLHGUHVHDUFKDQGGHYHORSPHQWRI
VXSSRUWLQJWHFKQRORJLHVKDUYHVWLQJSURPLVLQJ
VXSSRUWLQJVRIWZDUHWHFKQRORJLHVIURPWKHUHVHDUFK
FRPPXQLWLHVSHUIRUPLQJVFDODELOLW\UHOLDELOLW\WHVWV
WRH[SORUHVRIWZDUHYLDELOLW\GHYHORSLQJKDUGHQLQJ
DQGPDLQWDLQLQJVRIWZDUHZKHUHQHFHVVDU\DQG
IDFLOLWDWLQJWKHWUDQVLWLRQRIFRPPHUFLDOO\YLDEOH
VRIWZDUHLQWRWKHSULYDWHVHFWRU,WLVDQWLFLSDWHGWKDW
WKLVFRPPXQLW\ZLOODOVRVXSSRUWJHQHUDOVRIWZDUH
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HQJLQHHULQJFRQVXOWLQJVHUYLFHVIRUVFLHQFHDQG
HQJLQHHULQJDSSOLFDWLRQVDQGZLOOSURYLGHVRIWZDUH
HQJLQHHULQJFRQVXOWLQJVXSSRUWWRLQGLYLGXDO
UHVHDUFKHUVDQGUHVHDUFKDQGHGXFDWLRQWHDPVDV
QHFHVVDU\µ
/DVWDQGGH¿QLWHO\QRWOHDVWLWLVLPSRUWDQWWR
UHFRJQL]HWKDWVRIWZDUHVXVWDLQDELOLW\LVLQVRPH
VHQVHVWLOODQDWLRQDODQGLQWHUQDWLRQDOVRFLDO
VFLHQWL¿FDQG¿QDQFLDOH[SHULPHQW$VGLVFXVVHGDW
WKHZRUNVKRSDQGSDUWLFXODUO\DVUHFRPPHQGHGE\
&OLIIRUG/\QFKD¿QDOUHFRPPHQGDWLRQDULVHVIRUWKH
16)DVUHJDUGVIXQGLQJ
5HFRPPHQGDWLRQ7KH16)VKRXOGIXQG
HPSLULFDOVWXGLHVRIVRIWZDUHVXVWDLQDELOLW\
HIIRUWVVRWKDWWKH16)RWKHUIXQGLQJDJHQFLHV
DQGWKHVFLHQFHDQGHQJLQHHULQJFRPPXQLW\
JHQHUDOO\FDQOHDUQIURPDQGEXLOGXSRQUHDO
ZRUOGH[SHULHQFHLQGHYHORSLQJDQGVXSSRUWLQJ
F\EHULQIUDVWUXFWXUHVXVWDLQDEO\
6XFKVWXGLHVVKRXOGVSHFL¿FDOO\DGGUHVVUHWXUQRQ
LQYHVWPHQWDQGPD\ZHOOQHHGWRWDNHSODFHRYHU
WKHFRXUVHRIVHYHUDO\HDUVVRDVWRKDYHVXI¿FLHQW
SHUVSHFWLYHDQGGDWDWRDOORZWKHFRUUHFWORQJWHUP
FRQFOXVLRQVWREHGUDZQ
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7KHUHZDVFRQVLGHUDEOHGLVFXVVLRQWKURXJKRXWWKH
ZRUNVKRSRISRVLWLRQSDSHUVVXEPLWWHGLQDGYDQFH
SUHVHQWDWLRQVDQGLGHDVEURXJKWXSLQGLVFXVVLRQ
(DFKSUHVHQWHU¶VVOLGHVDUHLQFOXGHGLQ$SSHQGL[
$OORIWKHSRVLWLRQSDSHUVVXEPLWWHGLQSUHSDUDWLRQ
IRUWKHZRUNVKRSRQ&\EHULQIUDVWUXFWXUH6RIWZDUH
6XVWDLQDELOLW\DQG5HXVDELOLW\DUHLQFOXGHGDVSDUW
RI$SSHQGL[7KHUHFRPPHQGDWLRQVFRQWDLQHG
LQHDFKSRVLWLRQSDSHUDUHFROODWHGDV$SSHQGL[
8OWLPDWHO\LWZDVQRWSRVVLEOHWRKDYHD
FRPSUHKHQVLYHGLVFXVVLRQRIHDFKSRVLWLRQSDSHU
DQGWKHUHFRPPHQGDWLRQVHDFKFRQWDLQHG+RZHYHU
DQRQOLQHSROOZDVWDNHQGXULQJWKHFRXUVHRIWKH
ZRUNVKRSWRDVFHUWDLQZKLFKUHFRPPHQGDWLRQV
ZRUNVKRSSDUWLFLSDQWVYLHZHGDVPRVWLPSRUWDQW
7KHPRVWSRSXODUUHFRPPHQGDWLRQVIURPWKH
SRVLWLRQSDSHUVZHUHDVIROORZV
 $IUHHÀRZRILQIRUPDWLRQEHWZHHQWKHJOREDO
RSHQVRXUFHFRPPXQLW\LQGXVWU\DQGDFDGHPLD
VKRXOGEHFUHDWHG([WHQVLEOHDQGLQWHURSHUDEOH
&,GHYHORSPHQWVKRXOGEHHQFRXUDJHG
 7KH16)VKRXOGHVWDEOLVKHYDOXDWLRQFULWHULD
DQGIXQGLQJPHFKDQLVPVWKDWVXSSRUW
VRIWZDUHGHYHORSPHQWUHOHDVHDQGOLIHF\FOH
LPSURYHPHQW7KLVLVSDUWLFXODUO\FULWLFDOIRU
UHODWLYHO\ORZHUXVHVRIWZDUHWKDWLVHVVHQWLDO
WRWKHQDWLRQ¶VH6FLHQFHREMHFWLYHVEXWZKLFK
PD\QRWLQLWLDOO\KDYHDEURDGXVHUEDVHRU
LPPHGLDWHFRPPHUFLDOSRWHQWLDO)XQGLQJVKRXOG
EHSURYLGHGWRVXSSRUWVRIWZDUHGHYHORSPHQW
WHFKQRORJLHVLQFOXGLQJUHSRVLWRULHVXVHUPDLOLQJ
OLVWVEXJWUDFNLQJDQGWHVWLQJ
 )XQGLQJDJHQFLHVVKRXOGDZDUGJUDQWVWR
VRIWZDUHGHYHORSPHQWDIWHUWKHUHVHDUFKSKDVH
LVGRQHWRVSRQVRUORQJWHUPVXVWDLQDEOH
GHYHORSPHQW
 7KHRSHQVRXUFHFRPPXQLW\VRIWZDUHVKRXOG
EHVXSSRUWHGWKURXJKLQYHVWPHQWVRIWLPHIURP
GHYHORSHUVDQGPRQLHVIURPJUDQWV
 7KH16)VKRXOGSHUPLWIXQGLQJIRUVRIWZDUH
LQFXEDWLRQGHYHORSPHQWDQGVXSSRUWWREH
LQFOXGHGLQIXWXUH&,SURSRVDOVLQSDUWLFXODU
WKRVHSURSRVDOVWKDWDUHGLUHFWHGDWWKH
GHYHORSPHQWRIFRPPXQLW\RULHQWHG&,SURGXFWV
VXFKDVEXWQRWOLPLWHGWRLQQRYDWLYHSDUDOOHO
OLEUDULHVGRPDLQVSHFL¿FJULG³VWDFNV´VWRUDJH
PDQDJHPHQWFROODERUDWLRQWRROVYLVXDOL]DWLRQ
LQFOXGLQJUHPRWHYLVXDOL]DWLRQDQGSRUWDO
FRPSRQHQWV
 $GYDQFHGLVFXVVLRQVRQVRIWZDUHLQWHURSHUDELOLW\
DQGGLVVHPLQDWLRQVKRXOGEHDJJUHVVLYHO\
HQFRXUDJHG
 7KHVDPHOHYHORIGHWDLOHGRYHUVLJKWVKRXOG
EHXVHGIRUVRIWZDUHOLFHQVLQJGHYHORSPHQW
DZDUGVDVLVXVHGIRUKDUGZDUHSURFXUHPHQWDQG
LQVWDOODWLRQ
 7KH16)VKRXOGLQYHVWKHDYLO\LQLQIUDVWUXFWXUH
WKDWIDFLOLWDWHVFROODERUDWLRQIRUUHVHDUFKHUVDQG
VKDULQJRIGDWDWRROVDQGUHVXOWV
 $JHQFLHVVKRXOGVWULYHWRFUHDWHXVHUDQG
GHYHORSHUFRPPXQLWLHVDURXQGVRIWZDUHDV
WKH\DUHMXVWDVLPSRUWDQWDVWKHDFWXDOVRIWZDUH
GHYHORSPHQWSURMHFW
 6RIWZDUHLQIUDVWUXFWXUHSURMHFWVLQSDUWLFXODU
VKRXOGXVHWKHRSHQVRXUFHPRGHO
$OORIWKHVHUHFRPPHQGDWLRQVDUHDGGUHVVHG
HLWKHUH[SOLFLWO\RULPSOLFLWO\LQUHFRPPHQGDWLRQV
DOUHDG\VWDWHGLQWKLVZRUNVKRSUHSRUWH[FHSW
WZRʊWKHQXPEHUDQGQXPEHUPRVWVXSSRUWHG
UHFRPPHQGDWLRQV7KXVD¿QDOUHFRPPHQGDWLRQLQ
WKLVZRUNVKRSUHSRUWHPERGLHVWKHVHQVHRIERWKRI
 )LQDO1RWHV
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WKHVHUHFRPPHQGDWLRQVDQGGLVFXVVLRQUHODWHGWR
WKHPGXULQJWKHFRXUVHRIWKHZRUNVKRS
5HFRPPHQGDWLRQ7KH16)VKRXOG
HQFRXUDJHDQGVXSSRUWWKHÀRZRI
LQIRUPDWLRQEHWZHHQWKHJOREDORSHQVRXUFH
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-DQ@
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KWWS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ZZZSURJUDPPDEOHZHEFRP>FLWHG-DQ
@
 P\([SHULPHQW+RPHSDJH$YDLODEOHIURP
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-DQ
@
 %DOD9('XHVWHUZDOGDQG6%DQHUMLD
³'\QDPR$7UDQVSDUHQW'\QDPLF
2SWLPL]DWLRQ6\VWHP´,Q6,*3/$1
&RQIHUHQFHRQ3URJUDPPLQJ/DQJXDJH
'HVLJQDQG,PSOHPHQWDWLRQS±
 'HKQHUW-&%.*UDQW-3%DQQLQJ
5-RKQVRQ7.LVWOHU$.ODLEHUDQG-
0DWWVRQ³7KH7UDQVPHWD&RGH0RUSKLQJ
6RIWZDUHXVLQJVSHFXODWLRQUHFRYHU\
DQGDGDSWLYHUHWUDQVODWLRQWRDGGUHVV
UHDOOLIHFKDOOHQJHV´,Q3URFHHGLQJVRI
WKH,QWHUQDWLRQDO6\PSRVLXPRQ&RGH
*HQHUDWLRQDQG2SWLPL]DWLRQ)HHGEDFN
'LUHFWHGDQG5XQWLPH2SWLPL]DWLRQ
S±6DQ)UDQFLVFR&$,(((
&RPSXWHU6RFLHW\:DVKLQJWRQ'&
 $GDPV.DQG2$JHVHQ³$&RPSDULVRQ
RI6RIWZDUHDQG+DUGZDUH7HFKQLTXHVIRU
[9LUWXDOL]DWLRQ´,Q$63/26
2FWREHU
 $PD]RQ:HE6HUYLFHV$PD]RQ(ODVWLF
&RPSXWH&ORXG$PD]RQ(&$YDLODEOH
IURPKWWSDZVDPD]RQFRPHF>FLWHG
$SU@
 90ZDUH+RPHSDJH$YDLODEOHIURPKWWS
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ZZZ[HQRUJ>FLWHG0D\@
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 4(08+RPHSDJH$YDLODEOHIURPKWWS
ZLNLTHPXRUJ0DLQB3DJH>FLWHG0D\
@
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 3OH[+RPHSDJH$YDLODEOHIURP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*1HLJHU*5HJQLHU56DQNDUQ,
6FKRLQDV58KOLJ%9HPEXDQG-
:HLJHUW³,QWHO9LUWXDOL]DWLRQ7HFKQRORJ\
IRU'LUHFWHG,2´,QWHO7HFKQRORJ\-RXUQDO

 :RRGV.DQG*%URZQ³$VVLVWHG
(PXODWLRQIRU/HJDF\([HFXWDEOHV´,QWK
,QWHUQDWLRQDO'LJLWDO&XUDWLRQ&RQIHUHQFH

 6WHZDUW&$7HVWLPRQ\EHIRUHWKH8QLWHG
6WDWHV+RXVHRI5HSUHVHQWDWLYHV&RPPLWWHH
RQ6FLHQFHDQG7HFKQRORJ\+HDULQJRQ
/HDGHUVKLS8QGHU&KDOOHQJH,QIRUPDWLRQ
7HFKQRORJ\5	'LQD&RPSHWLWLYH:RUOG
5HSRUWRIWKH3UHVLGHQW¶V&RXQFLO
RI$GYLVRUVRQ6FLHQFHDQG7HFKQRORJ\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$YDLODEOHIURPKWWSKGOKDQGOH
QHW>FLWHG-DQ@
 (GZDUGV316--DFNVRQ*&
%RZNHUDQG&3.QREHO8QGHUVWDQGLQJ
,QIUDVWUXFWXUH'\QDPLFV7HQVLRQV
DQG'HVLJQ-DQXDU\$YDLODEOH
IURPKWWSZZZVLXPLFKHGXF\EHU
LQIUDVWUXFWXUH8QGHUVWDQGLQJ,QIUDVWUXFWXUHB
)LQDO5HSRUWMDQSGI>FLWHG-DQ@
 3UHVLGHQW¶V,QIRUPDWLRQ7HFKQRORJ\
$GYLVRU\&RPPLWWHH3DQHORQ2SHQ
6RXUFH6RIWZDUHIRU+LJK(QG&RPSXWLQJ
'HYHORSLQJ2SHQ6RXUFH6RIWZDUHWR
$GYDQFH+LJK(QG&RPSXWLQJ>3')@
$YDLODEOHIURPKWWSZZZQLWUGJRYSXEV
SLWDFSUHVRVVVHSSGI
 )XFKV,³1HHGHGDQµ(GXFRUH¶WR$LG
&ROODERUDWLRQ´7KH&KURQLFOHRI+LJKHU
(GXFDWLRQ6HSWS%
$YDLODEOHIURPKWWSFKURQLFOHFRPDUWLFOH
1HHGHGDQ(GXFRUHWR$LG>FLWHG
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$SSHQGL[3RVLWLRQSDSHUV
&\EHULQIUDVWUXFWXUH6RIWZDUHDQG6XVWDLQDELOLW\:RUNVKRS
,QGH[WR3DSHUV
0DUFK²
$)UDPHZRUNIRU16)&\EHULQIUDVWUXFWXUH6RIWZDUH2YHUVLJKW
'DYLG$/LIND²&RUQHOO&HQWHUIRU$GYDQFHG&RPSXWLQJ
$YLHZRQVFLHQWLÀFVRIWZDUHVXVWDLQDELOLW\
(ZD'HHOPDQ$QQ&KHUYHQDN²86&,QIRUPDWLRQ6FLHQFH,QVWLWXWH
$IWHUWKH'DQFH7KH+RSHIRU&,6RIWZDUH6XVWDLQDELOLW\
5LRQ'RROH\7H[DV²$GYDQFHG&RPSXWHU&HQWHU
6XGKDNDU3DPLGLJKDQWDP³1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV
&RUSRUDWH&XVWRPHUDQG$FDGHPLF2SHQ6RXUFH&RPPXQLWLHVIRU1H[W*HQHUDWLRQ6RIWZDUH
%U\DQ&KH²5HG+DW
&UHDWLQJ6XVWDLQDEOH&RKHUHQW+3&6RIWZDUH
-D\$ODPHGD²1&6$
&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\
-RVKXD$OH[DQGHU²8QLYHUVLW\RI2NODKRPD
([DPLQLQJ3UHVHUYDWLRQDQG5HFRQVWUXFWLRQRI([LVWLQJ6LPXODWLRQ
6RIWZDUH7R8QGHUVWDQG6RIWZDUH6XVWDLQDELOLW\
3HWHU%DMFV\.HQWRQ0F+HQU\²1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV
)HGRUD(OHFWURQLF/DELQ5HVHDUFK	'HYHORSPHQW(QYLURQPHQW
&KLWOHVK*RRUDK²)HGRUD3URMHFW
)HGRUD3URMHFW
-HI6SDOHWD²8$)*HRSK\VLFDO,QVWLWXWH
/RQJWHUP6XVWDLQDELOLW\IRU&\EHULQIUDVWUXFWXUH6RIWZDUH
/HVVRQVIURPWKH/LEUDU\&RPPXQLW\
0DF.HQ]LH6PLWK²0,7/LEUDULHV
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2SHQ6RXUFH'HYHORSPHQWDVD3DWKZD\WR6XVWDLQDELOLW\
'LFN5HSDVN\5LFK.QHSSHU²,QGLDQD8QLYHUVLW\
2SHQ6RXUFH:ULW/DUJH
$GYDQWDJHVRID)RXQGDWLRQ&RPPXQLW\0RGHOIRU&\EHULQIUDVWUXFWXUH
5LFK.QHSSHU'LFN5HSDVN\²,QGLDQD8QLYHUVLW\
6XVWDLQDEOH&\EHULQIUDVWUXFWXUH6RIWZDUH3HUVSHFWLYHVDQG3ULRULWLHV
&$6&3DSHU
6XEPLWWHGE\-RHO5HSORJOH²2SHQ*ULG)RUXP
6XVWDLQDEOH&\EHULQIUDVWUXFWXUH6RIWZDUHIRU'DWD$ZDUH'LVWULEXWHG&RPSXWLQJ
7HYÀN.RVDU²/RXLVLDQD6WDWH8QLYHUVLW\
6XVWDLQDEOH6RIWZDUHIRU&\EHULQIUDVWUXFWXUH
5HDJDQ0RRUH$UFRW5DMDVHNDU²8QLYHUVLW\RI1RUWK&DUROLQDDW&KDSHO+LOO
0LNH:DQ:D\QH²6FKURHGHU8QLYHUVLW\RI&DOLIRUQLD6DQ'LHJR
6XVWDLQDEOH6RIWZDUH,GHDVIRUWKH1H[W*HQHUDWLRQ5HVHDUFK*ULG
6WDQGDUGV,QWHURSHUDELOLW\DQG6RIWZDUH'HYHORSPHQW
'DYLG(+XGDN3K'7RP%LWWHUPDQ3K'1HLO/XGEDQ6WDQOH\&$KDOW3K'²2KLR
6XSHUFRPSXWHU&HQWHU
6XVWDLQLQJ&DSDELOLWLHV1RW&RGHV%\$UFKLWHFWLQJIRU,QQRYDWLRQ
-DPHV'0\HUV5REHUW(0F*UDWK²1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV
6XVWDLQLQJ6RIWZDUHIRU/RQJ/LYHG6FLHQFH6WDNHKROGHUVRIWKH2SHQ6FLHQFH*ULG
5XWK3RUGHV²2SHQ6FLHQFH*ULG&RQVRUWLXP
7KH,PSRUWDQFHRI/RQJ7HUP6FLHQFHDQG(QJLQHHULQJ,QIUDVWUXFWXUHIRU'LJLWDO'LVFRYHU\
1DQF\:LONLQV'LHKU²6DQ'LHJR6XSHUFRPSXWHU&HQWHU
-D\$ODPHGD²1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV
.HOYLQ'URHJHPHLHU²8QLYHUVLW\RI2NODKRPD
'HQQLV*DQQRQ²0LFURVRIW
6WXDUW0DUWLQ²$UJRQQH1DWLRQDO/DERUDWRU\
7KHL3ODQW&ROODERUDWLYH3RVLWLRQ3DSHU
5LFKDUG%OHYLQV²8QLYHUVLW\RI$UL]RQD
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,QWURGXFWLRQ
7REHFRPHDQDWLRQDO7HUD*ULGUHVRXUFHSURYLGHUDQ
LQVWLWXWLRQPXVWEHDEOHWRGHPRQVWUDWHWKHLQWHOOHFWXDO
PHULWDQGWKHEURDGHULPSDFWVWKDWZLOOUHVXOWIURPWKH
DYDLODELOLW\ RI WKHLU SURSRVHG FRPSXWDWLRQDO YLVXDO
L]DWLRQRUGDWDDQDO\VLVUHVRXUFH,QWHOOHFWXDOPHULWIRU
PRVW7HUD*ULGUHVRXUFHSURYLGHUVWRGDWHKDVEHHQUH
ODWHGWRSURYLGLQJUHVRXUFHVRIXQSUHFHGHQWHGFRPSX
WDWLRQDOVFDOHLQRUGHUWRHQDEOHZRUOGFODVVUHVHDUFK
QHYHU EHIRUH SRVVLEOH ,Q RUGHU WR DFFRPSOLVK WKLV
JRDO EXGJHWV KDYH SUHGRPLQDQWO\ IRFXVHGPRUH RQ
V\VWHPVDFTXLVLWLRQDQGRSHUDWLRQVWKDQRQPD[LPL]
LQJWKHDYDLODELOLW\RIVRIWZDUHWRROVDQGQHZXVDJH
SDUDGLJPV$VDUHVXOWWKHXVHUVRI7HUD*ULGUHVRXUFHV
DUH D UHODWLYHO\PRGHVWVL]HG FRPPXQLW\ RI ³VXSHU
VFLHQWLVWV´WKDWDUHQRWRQO\OHDGHUVLQWKHLUUHVSHFWLYH
¿HOGV EXW RXWVWDQGLQJ FRPSXWDWLRQDO VFLHQWLVWV DQG
FRPSXWHU SURJUDPPHUV 7KHVH VXSHUVFLHQWLVWV KDYH
PDGHJUHDWEUHDNWKURXJKVRYHUWKHSDVWWZRGHFDGHV
GXHWKHLUKLJKOHYHORIWHFKQLFDOVRSKLVWLFDWLRQDQGWKH
DYDLODELOLW\RIQDWLRQDOUHVRXUFHV8QIRUWXQDWHO\WKHLU
OHYHO RI FRPSXWLQJ H[SHUWLVH LV QRW W\SLFDO RIPDQ\
VFLHQWLVWV DQG HQJLQHHUV LQ RXU FRXQWU\$ UHQHZHG
IRFXV E\ WKH QDWLRQDO +3& FRPPXQLW\ RQ VRIWZDUH
QHHGVDQGQHZXVDJHSDUDGLJPVKDV WKHSRWHQWLDO WR
EULQJWKHEHQH¿WVRIKLJKSHUIRUPDQFHFRPSXWLQJWR
PDQ\PRUHVFLHQWLVWVDQGHQJLQHHUVDQGFRQVHTXHQW
O\LQFUHDVHWKHLPSDFWRI7HUD*ULGUHVRXUFHVRQ86
VFLHQWL¿FLQVLJKWDQGGLVFRYHU\
$V WKH QDWLRQ SUHSDUHV IRU WKH 7HUD*ULG ³H;WUHPH
'LJLWDO´IXWXUHHVWDEOLVKLQJDQLQGHSHQGHQWXQELDVHG
QDWLRQDO VRIWZDUH RYHUVLJKW FRPPLWWHH IRFXVHG RQ
PHHWLQJWKHUHTXLUHPHQWVRIDPXFKEURDGHUQDWLRQDO
VFLHQFHFRPPXQLW\FRXOGUHYLWDOL]HWKHQDWLRQ¶VLQWHU
HVW LQ FRPSXWDWLRQDO VFLHQFH DQG HQDEOH UHVHDUFKHUV
WR VHFXUHPD[LPXPDGYDQWDJH IURP WKHZRUOG FODVV
UHVRXUFHVWREHGHSOR\HG
$)UDPHZRUNIRU16)&\EHULQIUDVWUXFWXUH6RIWZDUH2YHUVLJKW
%\'DYLG$/LINDOLIND#FDFFRUQHOOHGX
'LUHFWRU&RUQHOO&HQWHUIRU$GYDQFHG&RPSXWLQJ
$GM$VVRFLDWH3URIHVVRU&RPSXWLQJDQG,QIRUPDWLRQ6FLHQFH&RUQHOO8QLYHUVLW\
&ULWLFDO&RQVLGHUDWLRQV
6RIWZDUH EXGJHWV DUH W\SLFDOO\ EDVHG RQ D UHVRXUFH
SURYLGHU¶VEHVWDWWHPSWWRSURYLGHDEDODQFHGVROXWLRQ
IRUWKHJHQHUDOXVHUFRPPXQLW\$VDUHVXOWFRPPRQ
WRROVQHHGHGE\PDQ\UHVHDUFKHUVDUHRIWHQQRWDYDLO
DEOHRQ7HUD*ULGUHVRXUFHV7KHJDWLQJFRVWIDFWRUVIRU
VRIWZDUHLQFOXGH
/LFHQVLQJ&RVWV3ULFLQJPRGHOVIRUFRPPHUFLDOVRIW
ZDUHDUHRIWHQSURKLELWLYHHVSHFLDOO\ZKHQDSSOLHGWR
WKHVFDOHRI7HUD*ULGUHVRXUFHV
6XSSRUW 	0DLQWHQDQFH &RVWV %RWK FRPPHUFLDO
DQG2SHQ6RXUFH6RIWZDUH266VROXWLRQVKDYHRQ
JRLQJVRIWZDUHDQGPDLQWHQDQFHFRVWV5HO\LQJRQWKH
7HUD*ULG FRPPXQLW\ WRSURYLGH VXSSRUW IRU VSHFLDO
L]HG SDFNDJHV KDV VLJQL¿FDQW VWDI¿QJ LPSOLFDWLRQV
5HO\LQJ RQ WKH FRPPXQLW\ IRU VXSSRUW DQGPDLQWH
QDQFHFDQSURGXFHPL[HG UHVXOWV LQ WHUPVRI WLPHOL
QHVVTXDOLW\DQGVXVWDLQDELOLW\
'HYHORSPHQW &RVWV )XQGLQJ WKH GHYHORSPHQW RI
VRIWZDUHLVH[SHQVLYHLQWHUPVRIGLUHFWFRVWRUVWDII
WLPH DQG RIWHQ IUDXJKW ZLWK ULVN :KHQ IXQGV DUH
DZDUGHGIRUWKHLQVWDOODWLRQRIDODUJHVFDOH7HUD*ULG
UHVRXUFH WKHUH DUH ZHOOGH¿QHG DFFHSWDQFH FULWHULD
ZLWK VSHFL¿FPLOHVWRQHV DQGPHWULFV RI VXFFHVV WKDW
PXVWEHPHWEHIRUHSD\PHQWLVPDGH7KHVDPHOHYHO
RIGHWDLOHGRYHUVLJKWLVQHHGHGIRUVRIWZDUHOLFHQVLQJ
GHYHORSPHQWDZDUGV
5HVHDUFK ,PSDFW &RVW RIWHQ LV WKH SULPDU\ IDFWRU
ZKHQGHFLGLQJZKDW VRIWZDUHZLOOEHDYDLODEOHRQD
7HUD*ULGUHVRXUFH2IWHQWKLVPHDQVWKDWWKHEHVWWRRO
IRU D VSHFL¿F UHVHDUFKGRPDLQ LVQRW DYDLODEOH7KLV
OHDGV WR ORVWRSSRUWXQLW\RUGHOD\HGGLVFRYHU\DVUH
VHDUFKHUVDUH LPSDLUHG IURPGRLQJ WKHLUZRUN LQ WKH
PRVWHI¿FLHQWPDQQHUDQGIURPOHYHUDJLQJWKHDYDLO
DEOHQDWLRQDO UHVRXUFHV&RQVLGHULQJPDQ\ UHVHDUFK
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HUVDUHIXQGHGE\WKH16)DQGRWKHUDJHQFLHVWKLVORVW
RSSRUWXQLW\ FRVW DOWKRXJKGLI¿FXOW WRPHDVXUHPD\
EH VLJQL¿FDQW:LWKRXW DPDFURDQDO\VLV RI VRIWZDUH
QHHGV DQG D IRFXVHG DQG HI¿FLHQW HIIRUW RQPHHWLQJ
WKHPWKH³VRIWZDUHJDS´ZLOOUHPDLQXQDGGUHVVHG
6XVWDLQDELOLW\7KHUHDUH WKUHHVWUDWHJLHV IRUVXVWDLQ
DEOHVRIWZDUHGHYHORSPHQW)XQGLQJZLWKFOHDUGHOLY
HUDEOHVFDQPDNHDQ\RIWKHVHVWUDWHJLHVDYLDEOHRS
WLRQIRUGHOLYHULQJRUGHYHORSLQJWKHVRIWZDUHQHHGHG
E\VFLHQFHDQGHQJLQHHULQJUHVHDUFKHUV
2SHQ6RXUFH&RPPXQLW\'HYHORSPHQW7KLVLV
SRSXODU LQ WKH 7HUD*ULG FRPPXQLW\ EXW LW UHTXLUHV
VLJQL¿FDQWVXEVLGLHVIURPIXQGLQJDJHQFLHV7RHQVXUH
WKHVDWLVIDFWLRQRIWKHWDUJHWXVHUFRPPXQLW\WKHGHFL
VLRQSURFHVV WR IXQG WKHVHHIIRUWVQHHGV WREH WUDQV
SDUHQWDQGLQFOXGHPHWULFVRIVXFFHVVDQGGHOLYHUDEOH
PLOHVWRQHVEDVHGRQXVHUUHTXLUHPHQWVLQRUGHUWRIRV
WHUFRPPXQLW\FRQ¿GHQFHLQWKHSURFHVV
6XSSRUWDQG0DLQWHQDQFH%DVHG%XVLQHVV0RG
HOV&RPSDQLHVRIIHULQJVXSSRUWDQGPDLQWHQDQFHIRU
FRPPXQLW\GHYHORSHGVRIWZDUHKDVEHFRPHDYLDEOH
EXVLQHVVPRGHO0DUNHWFRPSHWLWLRQDQGFRPPHUFLDO
LQFHQWLYHVFDQSURGXFHDEHWWHUXVHUH[SHULHQFHDQG
DWWKHVDPHWLPHVXQVHWVRIWZDUHWKDWLVLQIHULRURUQR
ORQJHUUHOHYDQW
&RPPHUFLDOL]DWLRQ7RVXUYLYHLQWRGD\¶VPDUNHW
WKHFRPPHUFLDOL]DWLRQRIDVRIWZDUHSDFNDJHUHTXLUHV
DYHU\VRXQGEXVLQHVVPRGHO7KHVRIWZDUHPXVWKDYH
EURDGDSSOLFDELOLW\LQRUGHUWRFUHDWHDYROXPHPDUNHW
RULWPXVWEHIRFXVHGHQRXJKWRSURYLGHDXQLTXHDQG
VXSHULRUFDSDELOLW\IRUDQLFKHPDUNHW
(QVXULQJ&RPSHWLWLYHQHVV&RPSHWLWLRQ LV LPSHUD
WLYHLIHQGXVHUVDUHWREHZHOOVHUYHG&DUHIXOFRQVLG
HUDWLRQRIVRIWZDUHUHTXLUHPHQWVGHYHORSPHQWGHDG
OLQHVDQGWKHQHFHVVLW\RIORQJWHUPPDLQWHQDQFHDQG
VXSSRUWLVHVVHQWLDOZKHQGHFLGLQJZKHWKHUWRIXQGD
QHZVRIWZDUHGHYHORSPHQWSURMHFW5HVHDUFKLQVWLWX
WLRQVRSHQVRXUFHFRPPXQLWLHVDQGFRPPHUFLDOGH
YHORSHUVPD\DOOEHYLDEOHFRPSHWLWRUVIRUSURYLGLQJ
VRIWZDUHVROXWLRQVGHSHQGLQJXSRQWKHSURMHFWVFRSH
GHOLYHUDEOHVDQGDYDLODELOLW\RIIXQGLQJ
5ROHRID1DWLRQDO6RIWZDUH2YHUVLJKW&RPPLWWHH
$1DWLRQDO6RIWZDUH2YHUVLJKW&RPPLWWHHVKRXOGEH
HVWDEOLVKHGWRLQYHVWLJDWHDQDO\]HDQGDUWLFXODWH
WKH LVVXHVRXWOLQHG LQ WKHSUHYLRXVVHFWLRQ RUJD
QL]HDQGFRQGXFWGHWDLOHGVWXGLHVRQQDWLRQDOUHVHDUFK
VRIWZDUHQHHGVDQGUHFRPPHQGUHVHDUFKVRIWZDUH
WREHSURFXUHGRUGHYHORSHGE\WKHIROORZLQJJURXSV
LQFOXGLQJ EDVLF GHWDLOV RQ IHDWXUHIXQFWLRQDOLW\ DQG
QHHGDYDLODELOLW\WLPHOLQHV
1DWLRQDO6FLHQFH)RXQGDWLRQ
2WKHU)HGHUDOIXQGLQJDJHQFLHV
7HUD*ULG;'PDQDJHPHQW
7HUD*ULG;'UHVRXUFHSURYLGHUV
5HVHDUFKVRIWZDUHGHYHORSHUV
&RPPHUFLDOVRIWZDUHYHQGRUV
2SHQ6RXUFH6RIWZDUHGHYHORSHUV
2SHQ6RXUFH6RIWZDUHVHUYLFHSURYLGHUV
0HPEHUVKLS
0HPEHUVKLSPXVWLQFOXGHDGHTXDWHUHSUHVHQWDWLRQRI
DOOVWDNHKROGHUV LQFOXGLQJIXQGLQJDJHQFLHVDGLYHU
VLW\RI UHVHDUFKGLVFLSOLQHV DQGDGYLVRUV IURPFRP
PHUFLDOVRIWZDUHYHQGRUV
([HFXWLYH&RPPLWWHH  UHSUHVHQWDWLYHV  SHU
PDMRUUHVHDUFK¿HOGRUDUHDRIH[SHUWLVHLQFOXGLQJEXW
QRWOLPLWHGWRHQJLQHHULQJSK\VLFVOLIHVFLHQFHVVR
FLDOVFLHQFHVELRORJ\PHGLFDOQDQRWHFKQRORJ\FRP
SXWHU VFLHQFH DQGGLJLWDO OLEUDULHV0HPEHUV VKRXOG
EH UHVSHFWHG OHDGHUV LQ WKHLU ¿HOGVZLWK D VROLG XQ
GHUVWDQGLQJRIVWDWHRIWKHDUWVRIWZDUHDQGKDUGZDUH
V\VWHPV ERWK FRPPHUFLDO DQG RSHQ VRXUFH DV DS
SOLHGWRWKHLU¿HOG
([2I¿FLR0HPEHUVUHSUHVHQWDWLYHVHDFKIURP
16)2&, 1,+ '2( 'R'0RGHUQL]DWLRQ DQG
1$6$
$GYLVRU\0HPEHUV5HSUHVHQWDWLYHV IURP WKH VRIW
ZDUHGHYHORSPHQWDQGVXSSRUWLQGXVWU\DVUHTXLUHGE\
WKH H[HFXWLYH FRPPLWWHH 7KHVH UHSUHVHQWDWLYHV FDQ
SURYLGHUHDOLVWLFPDUNHWDQGFRVWDQDO\VHVWKDWZLOOEH
HVVHQWLDOWRWKHFRPPLWWHHLQRUGHUWRJHQHUDWHVRXQG
JXLGDQFH
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7HUPVDQG)XQGLQJ
([HFXWLYH0HPEHUVZLOO VHUYHPXOWL\HDU WHUPV WKDW
ZLOOPDWFKWKHWHUPVRI7HUD*ULG;'LQLWLDWLYHV
16)IXQGLQJZLOOEHSURYLGHGIRU
7UDYHOWRDWWHQGPHHWLQJVDQGFRQIHUHQFHV
(IIRUWPRQWKVSHU\HDU
0DWHULDOV	6XSSOLHV0DUNHWDQDO\VLV UHSRUWVDQG
RWKHUVRXUFHVRILQIRUPDWLRQ
)RFXV$UHDVDQG5HVSRQVLELOLW\
7KH2YHUVLJKW&RPPLWWHHPHPEHUVZLOO EH UHVSRQ
VLEOHIRUSURYLGLQJFOHDUDQGGHWDLOHGDQDO\VHVRIFXU
UHQWVWDWHRIWKHDUWUHVHDUFKPHWKRGVZLWKDIRFXVRQ
WKH VKDUHG DQG GLVFLSOLQHVSHFL¿F VRIWZDUH UHTXLUH
PHQWVRIDGLYHUVHQDWLRQDOUHVHDUFKFRPPXQLW\
&XUUHQW6RIWZDUH$YDLODELOLW\7KH&RPPLWWHHZLOO
PDLQWDLQ D ZHEEDVHG 7HUD*ULG VRIWZDUH LQGH[ WKDW
GHWDLOVWKHVRIWZDUHDYDLODEOHRQDOO7HUD*ULGUHVRXUF
HV E\ GLVFLSOLQH DQG UHVRXUFH )HDWXUHIXQFWLRQDOLW\
OLPLWDWLRQVDQGVXSSRUWLQIRUPDWLRQZLOOEHSURYLGHG
IRUHDFKVRIWZDUHSDFNDJH
8VHU 5HTXLUHPHQW $QDO\VLV 7KH &RPPLWWHH ZLOO
SHUIRUP LQGHSWK LQYHVWLJDWLRQV RI VWDWHRIWKHDUW
VRIWZDUHWRROVDQGXVDJHSDUDGLJPVIRUDEURDGSRUW
IROLR RI UHVHDUFK GLVFLSOLQHV'DWDZLOO EH FROOHFWHG
VWXGLHGDQGYDOLGDWHG5HSRUWVZLOOEHJHQHUDWHGWKDW
SURYLGHGDWDRQ WKHPRVWSRSXODUVRIWZDUHSDFNDJHV
SHUGLVFLSOLQHDORQJZLWKWKHDVVRFLDWHGFRVWVUHTXLUHG
RUUHFRPPHQGHGSODWIRUPVDQGVSHFL¿FPHWULFVWKDW
ZHUHXVHGWRUDQNRQHSDFNDJHRYHUDQRWKHU
'DWDVRXUFHVZLOOLQFOXGHEXWQRWEHOLPLWHGWR
8VDJHGDWD DQGXVHU UHTXHVWV IURP7HUD*ULGXVHUV
DQGWKHPDQDJHPHQWRI7HUD*ULGUHVRXUFHV
5HVHDUFKHUVIURPGLYHUVHVFLHQWL¿FGLVFLSOLQHVZKR
GRQRWFXUUHQWO\XVH7HUD*ULGUHVRXUFHVRUIHHOOLPLWHG
E\ WKH DYDLODELOLW\ RI VRIWZDUH WKH VXSSRUW IRU WKHLU
XVDJHPRGHORUWKHOHYHORIUHDGLO\DYDLODEOHFRQVXOW
LQJVXSSRUWUHTXLUHGIRUWKHPWRPDNHHIIHFWLYHXVHRI
WKHLUDSSOLFDWLRQRQD7HUD*ULGUHVRXUFH
 &RPPHUFLDO DQG 266 VRIWZDUH SURYLGHU LQIRUPD
WLRQLQFOXGLQJIHDWXUHIXQFWLRQDOLW\DQGOLFHQVLQJDQG
PDLQWHQDQFHFRVWV
$ XVHU EORJZKHUH XVHUV FDQ VKDUH WKHLU WKRXJKWV
UHTXLUHPHQWVDQGH[SHULHQFHVLQUHDOWLPH
5HFRPPHQGDWLRQVDQG5HTXLUHPHQWV
%DVHGXSRQEXGJHWDYDLODELOLW\UHTXLUHGIHDWXUHIXQF
WLRQDOLW\DQGWKHVL]HRIWKHXVHUFRPPXQLW\WKH2YHU
VLJKW&RPPLWWHHZLOOPDNHUHFRPPHQGDWLRQVIRUWKH
DFTXLVLWLRQDQGVXSSRUWRIYDULRXVVRIWZDUH OLEUDULHV
DQGWRROV,QWKHHYHQWWKDWDFULWLFDOVRIWZDUHOLEUDU\
RUWRROLVPLVVLQJLQDGHTXDWHRUWKHOLFHQVLQJLVFRVW
SURKLELWLYH WKH&RPPLWWHHZLOOPDNH UHFRPPHQGD
WLRQVWRWKHYDULRXVIXQGLQJDJHQFLHVWRIXQGLWVGHYHO
RSPHQWVXSSRUWDQGPDLQWHQDQFH7KHVHUHFRPPHQ
GDWLRQVZLOOLQFOXGHGHWDLOHGUHTXLUHPHQWVLQFOXGLQJ
&RPSDWLELOLW\SRUWDELOLW\VFDODELOLW\DQGLQWHJUDWLRQ
ZLWKUHTXLUHGVHFXULW\PRGHOV
'HOLYHUDEOHPLOHVWRQHVPHWULFVRIVXFFHVVDQGHYDO
XDWLRQSURFHGXUHV
+RZEHVWWRIRVWHUFRPSHWLWLRQWRHQVXUHEUHDGWKDQG
GLYHUVLW\LQWKHVRIWZDUHGHYHORSPHQWFRPPXQLW\DQG
JHQHUDWHQHZLQQRYDWLRQV
6XVWDLQDELOLW\PRGHOVWRHQVXUHORQJWHUPDYDLODELO
LW\RIWKHVRIWZDUHDIWHUWKHLQLWLDOIXQGLQJ
%HQH¿WVRID1DWLRQDO6RIWZDUH2YHUVLJKW
&RPPLWWHH
% (QJDJH DXWKRULWLHV IURP GLYHUVH UHVHDUFK
FRPPXQLWLHV WR DQDO\]H WKH VRIWZDUH QHHGV
DQGUHTXLUHPHQWVIRU7HUD*ULGUHVRXUFHV(I
IHFWLYHO\PHHWLQJWKHVHQHHGVZLOODWWUDFWQHZ
FODVVHVRIXVHUVWR7HUD*ULGDQGEURDGHQWKH
VFLHQWL¿F GLVFRYHU\ LPSDFW RI 7HUD*ULG UH
VRXUFHV
% 'HYHORSPHQW RI FOHDU UHTXLUHPHQWV VSHFL¿
FDWLRQVPLOHVWRQHVDQGPHWULFVRIVXFFHVVWR
JXLGHWKHHQWLUH
% VRIWZDUHGHYHORSPHQWFRPPXQLW\HQJDJLQJ
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UHVHDUFKRSHQ VRXUFH DQGFRPPHUFLDO VRIW
ZDUHH[SHUWLVH
% +DUGGDWD LQFOXGLQJ FRVWV IHDWXUHIXQFWLRQ
DOLW\ VFDODELOLW\ LQWHURSHUDELOLW\ DQG VHFX
ULW\ WR HQDEOH WKH FRPPXQLW\ WRPDNHZHOO
LQIRUPHGVRIWZDUHUHFRPPHQGDWLRQV
% $WUDQVSDUHQWGHFLVLRQPDNLQJSURFHVVIRUDOO
7HUD*ULGVRIWZDUH LQFOXGLQJUHDVRQVIRUDF
TXLVLWLRQGHYHORSPHQWIXQGLQJRUH[FOXVLRQ
IURPWKHVRIWZDUHSRUWIROLR
% 5HQHZHGVRIWZDUHLQGXVWU\LQWHUHVWDQGFRP
SHWLWLYHQHVV E\ SURYLGLQJ XQELDVHG FRVW DQG
IHDWXUHIXQFWLRQDOLW\DQDO\VHV
5HIHUHQFHV
 ,QYHVWLQJLQ$PHULFD¶V)XWXUH6WUDWHJLF3ODQ
)<16)
 3URSRVDODQG$ZDUG3ROLFLHVDQG3URFHGXUHV
*XLGH3DUW3URSRVDO3UHSDUDWLRQ	6XE
PLVVLRQ*XLGHOLQHV*3*2FWREHU(I
IHFWLYH -DQXDU\   16) 20%
&RQWURO1XPEHU
 &\EHULQIUDVWXUH9LVLRQVW&HQWXU\'LVFRY
HU\1DWLRQDO6FLHQFH)RXQGDWLRQ&\EHULQIUD
VWUXFWXUH&RXQFLO0DUFK
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6FLHQFHWRGD\LVSXVKLQJWKHERXQGDULHVRIKDUGZDUH
FDSDFLW\DQGVRIWZDUHFDSDELOLWLHV$SSOLFDWLRQVVXFK
DVWKRVHGHYHORSHGDVSDUWRIWKH6RXWKHUQ&DOLIRUQLD
(DUWKTXDNH&HQWHU 6&(&SURMHFW WKH/DVHU ,QWHU
IHURPHWHU *UDYLWDWLRQDO:DYH 2EVHUYDWRU\ /,*2
DQGPDQ\RWKHUVDUHPDNLQJXVHRI OHDGHUVKLSFODVV
FOXVWHUVWRVLPXODWHHDUWKTXDNHVWRVHDUFKIRUJUDYL
WDWLRQDOZDYHVDQGWRFRQGXFWRWKHUFRPSXWDWLRQDOO\
DQGGDWDLQWHQVLYHDQDO\VHV
7KURXJK WKH 16) ,75 SURJUDP WKHUH ZHUH PDQ\
VFLHQWLÀF SDUWQHUVKLSV GHYHORSHG WKDW IRVWHUHG ERWK
FRPSXWHU VFLHQFH DQG GRPDLQ VFLHQFH DGYDQFHV ,Q
DVWURQRP\QHZFRPSXWDWLRQDOPHWKRGVZHUHGHYHO
RSHG WR SURYLGH VFDODEOH VROXWLRQV WR VFLHQFH JUDGH
PRVDLF JHQHUDWLRQ ,Q JUDYLWDWLRQDOZDYH SK\VLFV
QHZGDWDPDQDJHPHQWWHFKQLTXHVZHUHGHYHORSHGWR
KDQGOHVFLHQWLÀFGDWDVSUHDGDFURVVPLOOLRQVRILQGL
YLGXDOÀOHV,QHDUWKTXDNHVFLHQFHQHZRSWLPL]DWLRQ
WHFKQLTXHVZHUHGHYHORSHGWRKDQGOHZRUNÁRZVZLWK
KXQGUHGVRIWKRXVDQGVRILQGLYLGXDOWDVNV$VDUHVXOW
QHZFRPSXWDWLRQDOPHWKRGVDUHVXSSRUWLQJFRPSXWD
WLRQDOVFLHQFHVLQZD\VQRWSRVVLEOHHDUOLHU
$OWKRXJKQHZUHVHDUFKEDVHGVRIWZDUH LVRIWHQ WKH
IRXQGDWLRQRIFRPSXWDWLRQDOVFLHQFHDGYDQFHVDSSOL
FDWLRQVDUHVRPHWLPHVUHOXFWDQWWRHPEUDFHQHZWHFK
QRORJLHV,QVRPHFDVHVDSSOLFDWLRQVDUHZRUULHGWKDW
WKHUHPD\QRWEHIXQGLQJIRUORQJWHUPVXVWDLQDELOLW\
RIVRIWZDUH7KH\DUHUHOXFWDQWWRPDNHWKHLUVFLHQWLÀF
SURJUHVVGHSHQGHQWRQVRIWZDUHWKDWPD\QRWEHVXS
SRUWHGDGHTXDWHO\IRUDWOHDVWÀYHWRWHQ\HDUV$VD
UHVXOWFRPSXWDWLRQDOVFLHQFHVPD\QRWJHWWKHEHQHÀW
RI WKH ODWHVWVRIWZDUH LQQRYDWLRQVDQGWKLVVLWXDWLRQ
PD\UHGXFHWKHSDFHRIVFLHQWLÀFGLVFRYHULHV
)RUWKHVDPHUHDVRQLWLVVRPHWLPHVGLIÀFXOWIRUVFL
HQWLÀF VRIWZDUH SURYLGHUV WR DWWUDFW QHZ XVHUV DQG
HQKDQFH VRIWZDUH FDSDELOLWLHV WKURXJK WKH XQGHU
$YLHZRQVFLHQWLÀFVRIWZDUHVXVWDLQDELOLW\
(ZD'HHOPDQ
$QQ&KHUYHQDN
86&,QIRUPDWLRQ6FLHQFH,QVWLWXWH
VWDQGLQJ RI QHZ UHTXLUHPHQWV DQG FKDOOHQJHV 2QO\
WKURXJKDSDUWQHUVKLSDQGFORVHFROODERUDWLRQEHWZHHQ
VRIWZDUH GHYHORSHUV DQG VFLHQWLVWV FDQ DGYDQFHV EH
PDGHERWKLQFRPSXWHUVFLHQFHDQGGRPDLQVFLHQFHV
2QH RI WKH 16) SURJUDPV WKDW UHFRJQL]H WKH YDOXH
RI VFLHQWLÀFVRIWZDUH WRGRPDLQVFLHQFHV LV WKH2&,
6'&, SURJUDP ,W SULPDULO\ IXQGV GHYHORSPHQW DQG
PDLQWHQDQFHRIVRIWZDUHWKDW LVXVHGLQDQXPEHURI
VFLHQWLÀFGLVFLSOLQHV6'&,IXQGVWKH3HJDVXVZRUN
ÁRZPDQDJHPHQWSURMHFW,6,DPRQJRWKHUV2&,DOVR
VXSSRUWVWKHGHYHORSPHQWDQGPDLQWHQDQFHRI*OREXV
JULG FRPSXWLQJ PLGGOHZDUH DW ,6,$OWKRXJK 6'&,
DQGRWKHU2&,SURJUDPVSURYLGHIXQGLQJIRUDQXPEHU
RIVRIWZDUHFRPSRQHQWVWKDWDUHXVHGGDLO\LQDYDULHW\
RIVFLHQWLÀFGRPDLQVLWLVQRWFOHDUZKHWKHUWKLVIXQG
LQJZLOOEHVXVWDLQHGLQWKHORQJUXQ
2QHSRVVLEOHDSSURDFKWRSURYLGLQJVXVWDLQDELOLW\IRU
VFLHQWLÀFVRIWZDUHLVIRUDSSOLFDWLRQVDQGVRIWZDUHSUR
YLGHUVWRIRUPSDUWQHUVKLSVDQGPDNHWKHFDVHWRWKH
IXQGLQJDJHQFLHVWKDWFRQWLQXHGPDLQWHQDQFHVXSSRUW
DQGGHYHORSPHQWRIVRIWZDUHLVQHFHVVDU\WRPDLQWDLQ
WKHSDFHRIDGYDQFHPHQWVDFURVVVFLHQWLÀFGRPDLQV,W
LVLPSHUDWLYHWKDWVRIWZDUHGHYHORSPHQWWHDPVDQGVFL
HQWLVWVZRUNWRJHWKHUWRMXVWLI\WKHQHFHVVLW\RIVSHFLÀF
VRIWZDUHFRPSRQHQWVDQGWRPDNHWKRVHFRPSRQHQWV
PRUHVXVWDLQDEOHVLQFHLWLVXQUHDOLVWLFWRH[SHFWWKDW
IXQGLQJDJHQFLHVZLOOLQGHÀQLWHO\VXSSRUWWKHGHYHORS
PHQWDQGPDLQWHQDQFHRIVRIWZDUH WKDWKDVQRWEHHQ
SURYHQHVVHQWLDOWRVFLHQWLÀFFRPPXQLWLHV,PSRUWDQW
UHVSRQVLELOLWLHV RI VRIWZDUH GHYHORSPHQW JURXSV LQ
FOXGHGHYHORSLQJ UREXVW VRIWZDUHEDVHGRQJRRGHQ
JLQHHULQJSUDFWLFHVDQGXVLQJH[LVWLQJFRPPHUFLDODQG
RSHQVRXUFHWRROVDVZHOODVVWDQGDUGVZKHQDSSURSUL
DWH6XFKSUDFWLFHVUHGXFHWKHFRVWRIVRIWZDUHGHYHO
RSPHQWDQGPDLQWHQDQFHPDNLQJLWHDVLHUIRUIXQGLQJ
DJHQFLHVWRMXVWLI\FRQWLQXLQJVXSSRUW
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6RPHPD\DUJXH WKDW LQGXVWU\ VKRXOG WDNHRYHU VFL
HQWLÀF VRIWZDUH DQG FRPPHUFLDOL]H LW +RZHYHU
WKLVPRGHO LV RIWHQ QRW SRVVLEOH 6FLHQWLÀF VRIWZDUH
LV RIWHQ FRQWLQXRXVO\ GHYHORSHG DQG HQKDQFHG DV
WKHXQGHUVWDQGLQJRIDSSOLFDWLRQQHHGVHYROYHRUDV
WKHVHQHHGFKDQJHRYHUWLPHEHFDXVHRIWKHSRVVLEOH
VRIWZDUH HQKDQFHPHQWV7KH VRIWZDUH VROXWLRQV DOVR
HYROYHRYHU WLPHEHFDXVH WKHSUREOHPVWKDWDSSOLFD
WLRQVKDYHDUHQRWVWUDLJKWIRUZDUGDQGUHTXLUHUHVHDUFK
DQGH[SHULPHQWDWLRQ7KXVVXFKVRIWZDUHLVW\SLFDOO\
QRWZHOOVXLWHGWREHKDQGHGRIIIRUSURGXFWLRQE\LQ
GXVWU\2IWHQ LW LV VLPSO\ WRRH[SHQVLYH WR FRPPHU
FLDOL]HWKHVRIWZDUHJLYHQWKHUHODWLYHO\VPDOOQXPEHU
RISRWHQWLDOXVHUV6FLHQWLÀFDSSOLFDWLRQVDUHW\SLFDOO\
QRWDKLJKYROXPHKLJKSURÀWHQGHDYRU7KHLUYDOXH
LVPRUHUHODWHG WRVRFLHWDOEHQHÀWVUDWKHU WKDQGLUHFW
PRQHWDU\ SURÀWV DQG WKXV RIWHQ WKHVH DSSOLFDWLRQV
QHHGWREHVXSSRUWHGE\JRYHUQPHQWIXQGLQJDJHQFLHV
IRUWKHEHQHÀWRIQDWLRQDOVFLHQWLÀFFRPSHWLWLYHQHVV
7RGD\IXQGLQJDJHQFLHVXQGHUVWDQGWKHLPSRUWDQFHRI
SURYLVLRQLQJDQGPDLQWDLQLQJKLJKSHUIRUPDQFHKDUG
ZDUHDQGSURYLGLQJIXQGVIRUWKHKDUGZDUHVXSSRUWDQG
PDLQWHQDQFH:HEHOLHYHWKDWWKHVDPHOHYHORIVXSSRUW
VKRXOGEHJLYHQWKHVFLHQWLÀFVRIWZDUHWKDWHQDEOHVDS
SOLFDWLRQVWRUXQHIÀFLHQWO\RQWKDWKDUGZDUH
&RQWDFWDXWKRU(ZD'HHOPDQGHHOPDQ#LVLHGX
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7KH &RPSXWDWLRQDO &KHPLVWU\ *ULG &&* KWWS
ZZZJULGFKHPRUJZDVD10,'HSOR\PHQWSURMHFW
HGIXQGHGE\WKH2I¿FHRI&\EHULQIUDVWUXFWXUH2&,
DWWKH16)7KHSULPDU\FRQWULEXWLRQRIWKH&&*ZDV
DFRPSXWDWLRQDOFKHPLVWU\RULHQWHG VFLHQFHJDWHZD\
FDOOHG*ULG&KHP*ULG&KHPSURYLGHV DQ LQWXLWLYHO\
IDPLOLDU GHVNWRS SRUWDO WR VHUYH HQGWRHQG UHTXLUH
PHQWVIRUFRPSXWDWLRQDOFKHPLVWU\FRPPXQLWLHV7KH
*ULG&KHPFOLHQWLVGHSOR\HGDVD-DYD:HE6WDUWDS
SOLFDWLRQZKLOHWKH*ULG&KHPPLGGOHZDUHVHUYLFHOH
YHUDJHVDPDWXUHVHUYLFHRULHQWHGDUFKLWHFWXUHWRDJ
JUHJDWHFRPSOHWHFRQWURORYHUDXVHU¶V92XQGHUDVHW
RIFRPPRQLQWHUIDFHV2YHUWKHSDVW\HDU*ULG&KHP
KDVEHHQDPRQJWRS6FLHQFH*DWHZD\VLQWKH7HUD*ULG
LQ WHUPVRI WRWDO68¶VFRQVXPHGEXUQLQJRYHU.
68¶VLQDORQH
:H DUH FRPPHQWLQJ DV DQ RUJDQL]DWLRQ WKDW KDV GH
YHORSHG DQG VXVWDLQHG D KLJKO\ XWLOL]HG VXFFHVV
IXO VRIWZDUHSURMHFW ERWK LQVLGH DQGRXWVLGHRI16)
JRYHUQDQFH:HVSHDNSULPDULO\IURPRXUH[SHULHQFH
GHYHORSLQJXVHUIDFLQJWHFKQRORJLHVDQGPLGGOHZDUH
WKDWKDVEHHQDGRSWHGDQGUHXVHGLQVXSSRUWRIRWKHU
SURMHFWVDFWLYHWRGD\,QWKLVSDSHUZHVKDUHRXUH[
SHULHQFHVVXVWDLQLQJRXUVRIWZDUHDQGFRQFOXGHZLWK
UHFRPPHQGDWLRQVIRUKRZWREHWWHUVXVWDLQIHGHUDOO\
IXQGHGSURMHFWVLQWKHIXWXUH:KLOHRXURSLQLRQVYHU\
ZHOOPD\DSSO\WRVLPXODWLRQFRGHVDQG+3&OLEUDU
LHVXQOHVVVSHFL¿HGZHDUHQRWVSHFL¿FDOO\UHIHUULQJ
WRWKHP
7KH%OHVVLQJDQGWKH&XUVH
*ULG&KHPZDV ERUQ RXW RI D QHHG LQ WKH FRPSXWD
WLRQDO FKHPLVWU\ FRPPXQLW\ IRU HDVLHUZD\V WR FRQ
GXFWH[SHULPHQWVXVLQJWKHPRVWZLGHO\XVHGVRIWZDUH
SDFNDJHV LQ WKH FRXQWU\ )URP WKH EHJLQQLQJ RI WKH
³$IWHUWKH'DQFH7KH+RSHIRU&,6RIWZDUH6XVWDLQDELOLW\´
5LRQ'RROH\6XGKDNDU3DPLGLJKDQWDPRQEHKDOIRIWKH&RPSXWDWLRQDO&KHPLVWU\*ULG
7H[DV$GYDQFHG&RPSXWLQJ&HQWHU8QLYHUVLW\RI7H[DVDW$XVWLQ7H[DV
1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV
8QLYHUVLW\RI,OOLQRLVDW8UEDQD&KDPSDLJQ8UEDQD,OOLQRLV
)HEUXDU\
SURMHFWRXUXVHUEDVHJUHZVWHDGLO\%HFDXVHZHKDG
SHRSOHXVLQJWKHVRIWZDUHUHJXODUO\ZHZHUHDEOHWR
LQWHUDFWZLWKWKHPDQGDGMXVWRXUGHYHORSPHQWURDG
PDSDFFRUGLQJ WR WKHLU HPHUJLQJQHHGV$VD UHVXOW
ZHUH KDYH EHQH¿WWHG IURP LQFUHDVLQJ DGRSWLRQ DQG
XWLOL]DWLRQHYHQEH\RQGWKHHQGRIWKHSURMHFW
:HDUHQRZPRQWKVSDVWWKHHQGRIWKHSURMHFWDQG
RXUXVHU FRXQWQXPEHURI MREV DQG WRWDO FRQVXPHG
68VDOOFRQWLQXH WR ULVH7KLV LVERWKDEOHVVLQJDQG
DFXUVH2QWKHRQHKDQGZHDUHSOHDVHGZLWKWKHLQ
FUHDVHGXVDJHDQGDGRSWLRQRIRXU VRIWZDUH2Q WKH
RWKHUKDQGZHGRQRWKDYHWKHIXQGLQJWRUHVSRQGWR
PDQ\RI WKHQHZRSSRUWXQLWLHV WR LQFUHDVH WKH UHDFK
RIWKHVRIWZDUHWRQHZFRPPXQLWLHVDSSOLFDWLRQVGR
PDLQVDQGFRPSXWHPRGHOV
6XVWDLQLQJYV0DLQWDLQLQJ
2QHTXHVWLRQZHKDGWRDQVZHUHDUO\RQLQWKHSURM
HFWZDVZKHWKHUZHZDQWHGWRVXVWDLQRUPDLQWDLQWKH
VRIWZDUHRYHUWLPH,PDJLQHWDNLQJ\RXUFKLOGWR\RXU
IDPLO\SK\VLFLDQDQGKLPDVNLQJ\RXLIKHVKRXOGNHHS
\RXUFKLOGKHDOWK\RUDOLYH,W¶VWKHGLIIHUHQFHEHWZHHQ
DFWLYHO\ OLYLQJDQGPHUHO\H[LVWLQJ:HEHOLHYHKRZ
RQHDQVZHUVWKDWTXHVWLRQUHYHDOVDVXEWOHEXWGLVWLQFW
SRLQWDERXWZKDWRQHLVWU\LQJWRDFFRPSOLVK
:HEVWHU¶V'LFWLRQDU\GH¿QHVPDLQWDLQDVIROORZV
³WRNHHSLQDQH[LVWLQJVWDWHSUHVHUYHIURPIDLOXUHRU
GHFOLQH´
0DLQWDLQLQJVRIWZDUHWKHQLVWKHSURFHVVRINHHSLQJ
LWZRUNLQJ,WGRHVQRWVSHDNWRUHOHYDQFH,WGRHVQRW
VSHDNRIFRQWH[W,WVLPSO\LPSOLHVWKDWLWFRQWLQXHVWR
GRSHUIRUPWKHVDPHWDVNRYHUWLPH
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:HEVWHU¶V'LFWLRQDU\GH¿QHVVXVWDLQDVIROORZV
³WRJLYHVXSSRUWRUUHOLHIWR´
6XVWDLQLQJVRIWZDUHWKHQVSHDNVRIDQRQJRLQJFRP
PLWPHQWWRNHHSWKHVRIWZDUHUHOHYDQW,WVSHDNVRIYL
WDOLW\,WLPSOLHVWKDWLQWLPHVRIFKDQJHVXSSRUWDQG
RUUHOLHIDUHSURYLGHGWRKHOSWKHVRIWZDUHVWD\DVUHO
HYDQWWRPRUURZDVLWLVWRGD\
,Q WKH FRQWH[W RI *ULG&KHP DWWHPSWLQJ WR VLPSO\
PDLQWDLQ WKH VRIWZDUH ZRXOG HVVHQWLDOO\ EH D GHDWK
VHQWHQFH2XUJRDOZDVQHYHUWRPDLQWDLQWKHSURMHFW
EXWWRFUHDWHDVXVWDLQDEOHWRROWKDWFRXOGUHPDLQUHO
HYDQWDQGXVHIXORYHU WLPH:HZDQWHG WKHVRIWZDUH
WRKDYHYDOXHWRUHVHDUFKHUVDQGVWXGHQWVLQ\HDUVWR
FRPHHYHQDVWKHXQGHUO\LQJWHFKQRORJ\FKDQJHG
7RWKDWHQGZHVRXJKWWROHYHUDJHDVPXFKH[LVWLQJ
LQIUDVWUXFWXUH DV SRVVLEOH 2XU LQLWLDO IRFXV ZDV WR
DGRSWDVPXFKRIWKHFRPPRQQDWLRQDO&,DVSRVVLEOH
:HVRRQGLVFRYHUHGWKDWWKHUHZDVQRWDJHQHUDOO\DG
RSWHGVROXWLRQWKDWFRXOGVDWLVI\RXUPRVWEDVLFQHHGV
6LPSOH IXQFWLRQDOLW\ WRSHUIRUP WKLQJV OLNHDFFRXQW
LQJ¿OH MREDQG LGHQWLW\PDQDJHPHQWDQGUHVRXUFH
PRQLWRULQJZHUHHLWKHUQRWLQSODFHGLGQRWH[LVWRU
GLGQRWSHUIRUPZHOOHQRXJKWROHYHUDJHLQDSURGXF
WLRQVHWWLQJ$VDUHVXOWZHVSHQWFRQVLGHUDEOHWLPHLQ
WKH¿UVW\HDU¿OOLQJLQWKHJDSVDQGFUHDWLQJWKHJOXH
QHHGHGWRSXWWRJHWKHUDUHOLDEOHFRPSUHKHQVLYHPLG
GOHZDUHLQIUDVWUXFWXUH
:HZHUHQRWDORQHLQRXUFRQFOXVLRQ:HIRXQGWKLVWR
EHDFRPPRQSUREOHPDFURVVPD\GLIIHUHQWSURMHFWV
,WVHHPVWKDWWKHGHYHORSHUFRPPXQLW\DVDZKROHVHW
RXW LQSDUDOOHO WRVROYH WKHVHSUREOHPVRQ WKHLURZQ
WLPHVFDOHVIRUWKHLURZQSURMHFWV$VDUHVXOWWKHUH
DUHVHYHUDOJRRGVROXWLRQVWRPDQ\RIWKHVHSUREOHPV
WRGD\7HUD*ULG26*2*&(DQGWKH'R(KDYHGRQH
JUHDWZRUNVLQSURYLGLQJVWDEOHUHXVDEOHVROXWLRQVIRU
PDQ\RIWKHLUQHHGV+RZHYHUWKHUHLVVWLOOQRZLGHO\
VXSSRUWHG VROXWLRQ IRUZKDWZH IHHO DUH EDVLF WDVNV
$GGLWLRQDOO\ LW¶V LPSRUWDQW WR QRWH WKDW PXOWLGLVFL
SOLQH DQG FURVV GLVFLSOLQH DFWLYLWLHV DUH SDUW RI FXU
UHQWVFLHQFHDQGHQJLQHHULQJUHVHDUFK7KLQJVWKDWZH
QHYHUIHOWZHUHQHHGVRIWKHUHVHDUFKFRPPXQLW\DUH
QRZEHFRPLQJH[SHFWHGFDSDELOLWLHVWRWRGD\¶VVFLHQ
WLVWV(QJDJLQJWKHVHHPHUJLQJFRPPXQLWLHVIRUZKHQ
GHYHORSLQJDQDWLRQDO&,ZLOOEHFRPHDEVROXWHO\HV
VHQWLDOWRWKHORQJWHUPJRDOVRIWKH16)
)LQGLQJD/LIHOLQH
$VZHVWDWHGRXUJRDOZDV WRVXVWDLQ*ULG&KHPQRW
VLPSO\ PDLQWDLQ LW ,Q WRGD\¶V ODQGVFDSH WKHUH LV QR
FOHDUSDWK IRUNHHSLQJJRRG VRIWZDUH VXVWDLQHG:LWK
OLPLWHG IXQGV DYDLODEOH DW WKH QDWLRQDO OHYHO FUHDWLQJ
XVHIXO WRROV LV QRW HQRXJK1HLWKHU LV FUHDWLQJKLJKO\
XWLOL]HGSURGXFWLRQVROXWLRQV7UXWKIXOO\WKRVHDUHERWK
H[SHFWHG RXWFRPHV RI DQ\ IXQGHG VRIWZDUH SURMHFW ±
DQGULJKWIXOO\VR*RRGZRUNLVH[SHFWHG([FHSWLRQDO
ZRUNLVDSSUHFLDWHG7KHRQO\UHDORSSRUWXQLW\IRU*ULG
&KHPWROLYHRQZDVWKURXJKSDUWQHUVKLSDQGDGRSWLRQ
7KH*ULG&KHP\RXVHHWRGD\LVDSURMHFWRQLWVUGOLIH
7KHRULJLQDO*ULG&KHPSURMHFWZDVEXLOWRQWKHLGHDV
IURPDQLQWHUQDOO\IXQGHGSURMHFWDW1&6$GXEEHGWKH
4XDQWXP&KHPLVWU\5HPRWH-RE0RQLWRU7KHIRUPDO
*ULG&KHP SURMHFW ZDV IXQGHG WKURXJK DQ10,'H
SOR\PHQWDZDUGIURP,QWKH)DOORI
WKHSURMHFWZDVJUDQWHGWZRQRFRVWH[WHQVLRQVWRUXQ
WKURXJK WKH IDOO RI 'XULQJ WKLV WLPHRXU IRFXV
VKLIWHGIURPDJJUHVVLYHO\LQFUHDVLQJFRUHIXQFWLRQDOLW\
WRKDUGHQLQJWKHPLGGOHZDUHDQGFOLHQWIRU LQFUHDVHG
SURGXFWLRQXVHZLWKOLPLWHGIXQGLQJ:HDOVRPDGHD
VWURQJSXVKGXULQJWKLVWLPHWRLQFUHDVHDZDUHQHVVDQG
HYDQJHOL]H*ULG&KHPWRWKHFRPPXQLW\
$VRIWKLVZULWLQJWKDWZRUNKDVUHVXOWHGLQWZRDG
GLWLRQDOIXQGLQJVRXUFHV7KH¿UVWLVWKURXJKLQFOXVLRQ
RQ&\EHU5HVRXUFHV DQG)DFLOLWLHV DZDUG RXW RI WKH
&KHPLVWU\ 5HVHDUFK ,QVWUXPHQWDWLRQ DQG )DFLOLWLHV
&5,)SURJUDPDW16)7KLV LVPDLQO\ WR IRUVPDOO
H[WHQVLRQVWRWKHFOLHQWDQGPLGGOHZDUHWRVXSSRUWD
VOLJKWO\ GLIIHUHQW H[HFXWLRQPRGHO IRU WKH DZDUGHHV
7KH VHFRQG LV WKURXJK WKH7HUD*ULG$GYDQFHG8VHU
6HUYLFHV GLYLVLRQ WR DGGPXFKUHTXHVWHG SDUDPHWHU
L]DWLRQDQGZRUNÀRZVXSSRUWWRWKHVRIWZDUH
$9DOXHEDVH&XOWXUH
:H EHOLHYH WKDW *ULG&KHP FRQWLQXHV WR WKULYH DV D
SURMHFWEHFDXVHRIWKHLQLWLDOGHFLVLRQZHPDGHWRVXV
WDLQ WKHVRIWZDUH UDWKHU WKDQ WRPDLQWDLQ LW7KLVDW
WLWXGHSURGXFHGGHVLJQDQGSDUWQHUVKLSGHFLVLRQVWKDW
UHVXOWHGLQDWRROWKDWKDVYDOXHWRHYHU\RQHZKRXVHV
LW)URPWKHQHZHVWVWXGHQWWRWKHVHDVRQHGUHVHDUFKHU
*ULG&KHPPHHWVWKHPHDFKDWWKHLUQHHGV,WHQKDQFHV
WKHSURFHVVRIFRQGXFWLQJH[SHULPHQWVWKXVDOORZLQJ
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WKHPWRIRFXVRQWKHLUVFLHQFHUDWKHUWKDQWKHLUFRP
SXWDWLRQDOQHHGV
,QWKHHQGWKHTXHVWLRQRIZKLFKVRIWZDUHWRVXSSRUW
DQGZKRVKRXOGGRVRDOPRVWVHHPVWRRVLPSOHWRDQ
VZHU7KHPLVVLRQRIWKH16)LVFOHDU
³7RSURPRWHWKHSURJUHVVRIVFLHQFHWRDGYDQFHWKH
QDWLRQDOKHDOWKSURVSHULW\DQGZHOIDUHWRVHFXUHWKH
QDWLRQDOGHIHQVH´
6RIWZDUH WKDWPHDQLQJIXOO\DGYDQFHV WKDWFDXVHZLOO
DOZD\VKDYHDSODFH6RIWZDUHWKDWGRHVQRWZLOOQRW
0RYLQJ)RUZDUG
+DYLQJUHÀHFWHGRQRXUH[SHULHQFHVGHYHORSLQJ*ULG
&KHPDQGSDUWLFLSDWLQJLQWKHGHYHORSHUFRPPXQLW\
ZHKDYHVHYHUDOVXJJHVWLRQVDV16)PRYHVIRUZDUG
'H¿QHDQGVWDQGDUGL]HDQDWLRQDO&,)XQGDSHU
PDQHQWJURXSWRRYHUVHHWKLVDQGSURYLGHKLJKOHYHO
WUDLQLQJWRWKHDGYRFDF\JURXSVLQ(27
([SRVHWKHQDWLRQDO&,DVDSODWIRUP7KHGHYHORS
PHQWFRPPXQLW\FDQDFFHOHUDWHERWKWKHTXDOLW\DQG
DGRSWLRQRIWHFKQRORJ\LIWKH\FDQEXLOGXSRQDVWDEOH
SODWIRUP WKDW H[SRVHV WKH XQGHUO\LQJ  UHVRXUFHV DV
FRUHVHUYLFHVDVVHUYLFHV,QGRLQJVRGHYHORSHUVFDQ
IRFXV OHVVRQJOXHDQGDGDSWRUVDQGPRUHRQYDOXH
DGGHGVHUYLFHVDQGWRROVWKDWPHHWUHVHDUFKHUVDWWKHLU
H[LVWLQJFRPIRUWOHYHOXVLQJFRPPRQLQWHUIDFHV
 %XLOG D VHOISURSDJDWLQJ VRIWZDUH IHHGEDFN ORRS
LQWRIXWXUH&)37KLVZLOOFUHDWHLVDSHUVLVWHQWUHYLHZ
SURFHVV IRU IXQGHG SURMHFWV WKDW ZLOO HYDOXDWH WKHLU
SODFHLQWKHQDWLRQDO&,
 )XQG KDUGHQLQJ H[WHQVLRQ IRU SURMHFWV VKRZLQJ
SURPLVHDQGZLGHDGRSWLRQ0RGHOWKHDSDFKHIRXQ
GDWLRQ¶VPHQWRUVKLSSURFHVVWRHQVXUHEHVWSUDFWLFHV
3URYLGHUHVRXUFHVDQGIXQGLQJWRHQFRXUDJHFRP
PXQLW\ GHYHORSPHQW0DWXUH &, VRIWZDUH UHTXLUHV D
FRPPXQLW\WRGHYHORSDQGPDWXUHWKHFRGH&UHDWLQJ
WKLVHQYLURQPHQWZLOOOHDGWRDVWURQJHURYHUDOO&,
/HYHUDJH WKH ORFDOH[SHUWLVHRI06, LQVWDELOL]LQJ
WKHQDWLRQDO&,DQGPDNLQJWKHPPRUHXVHIXOWRWKH
JHQHUDOSXEOLF ,QFHQWLYL]H WKLVSDUWLFLSDWLRQ WKURXJK
DZDUGVRIV\VWHPWLPHDQGFROODERUDWLYHH[WHQVLRQV
 /HYHUDJH YLUWXDOL]DWLRQ WR HDVH GHSOR\PHQW DQG
PD[LPL]H52,3URYLGLQJSHUVRQDOL]HGRUFXVWRPL]HG
92¶V IRUXVHUV DQGGHYHORSHUV DOORZV WKHP WRZRUN
IURPDSRVLWLRQRIVWDELOLW\7KH\NQRZWKHLUVDQGER[
LVFRQVLVWHQWZLWKDZHOOFRQ¿JXUHGSURGXFWLRQHQYL
URQPHQWVRWKH\FDQIRFXVRQWKHLUFRGHUDWKHUWKDQ
WKHHQYLURQPHQW
 $JJUHVVLYHO\ HQFRXUDJH DGYDQFH GLVFXVVLRQV RQ
VRIWZDUH LQWHURSHUDELOLW\ DQG GLVVHPLQDWLRQ ,QFOXG
LQJ WKLV LQ WKH&)3 DQG WKH UHYLHZSURFHVVZLOO HQ
FRXUDJHJUHDWHUDZDUHQHVVRIWKHQDWLRQDO&,DVZHOO
DVEHWWHUGHVLJQLQWKHHDUO\VWDJHV
&UHDWHDIUHHÀRZRILQIRUPDWLRQEHWZHHQWKHJORE
DO RSHQVRXUFH FRPPXQLW\ LQGXVWU\ DQG DFDGHPLD
:RUNZLWKWKHPWRDLGWKHWHFKWUDQVIHU/HYHUDJHOR
FDODQGVWDWHH[SHUWLVHDQGUHVRXUFHVWRPDNHLWKDS
SHQ ([WHQVLEOH DQG LQWHURSHUDEOH &, GHYHORSPHQW
VKRXOGEHHQFRXUDJHG
,WLVWLPHWRSODQIRUPXOWLGLVFLSOLQDU\VFLHQFHDQG
HQJLQHHULQJF\EHULQIUDVWUXFWXUHQRZWRHQVXUHPD[L
PXPEHQH¿WIRUWKHUHVHDUFKSURJUHVVDVDOOXVHIXOUH
VHDUFKLVPXOWLGLVFLSOLQDU\LQQDWXUH
6XVWDLQDELOLW\%RRNLQGG 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$EVWUDFW
7KH16) LV ORRNLQJERWKDWPRGHOVRIKRZ WREXLOG
VXVWDLQDEOH F\EHULQIUDVWUXFWXUH VRIWZDUH DV ZHOO DV
VSHFLÀFVRIWZDUHWKDWZLOOEHQHÀWLWVJRDOVOLNHSURYLG
LQJ FRPPXQLWLHVZLWK DFFHVV WR D ´ZRUOG FODVVKLJK
SHUIRUPDQFH FRPSXWLQJ +3& HQYLURQPHQWµ 5HG
+DW(QWHUSULVH05*DKLJKSHUIRUPDQFHGLVWULEXWHG
FRPSXWLQJSODWIRUPZKLFKLQWHJUDWHV0HVVDJLQJ5H
DOWLPHDQG*ULGFDSDELOLWLHVSURYLGHVERWKDQRSHQ
VRXUFHPRGHORIKRZDFDGHPLFUHVHDUFKHUVFXVWRP
HUVDQGFRUSRUDWLRQVFDQFROODERUDWHDVZHOODVSRZ
HUIXOVRIWZDUHLQIUDVWUXFWXUHZKLFKFDQKHOSWKH16)
PHHWLWVQH[WJHQHUDWLRQF\EHULQIUDVWUXFWXUHJRDOV
,QWURGXFWLRQ
5HG +DW (QWHUSULVH 05* 0HVVDJLQJ 5HDOWLPH
*ULGLVDSODWIRUPIRUKLJKSHUIRUPDQFHGLVWULEXWHG
FRPSXWLQJ,WLVLQQRYDWLYHQRWRQO\IRUWKHFDSDELOL
WLHVLWSURYLGHVEXWDOVRIRUWKHFROODERUDWLYHDQGGLV
UXSWLYHSURFHVVHVWKURXJKZKLFK5HG+DWKDVFUHDWHG
DQGIRVWHUHGWKLVSODWIRUP
(DFKRI WKH FRPSRQHQWV LQ05*³PHVVDJLQJ UHDO
WLPHDQGJULG³SURYLGHVFODVVOHDGLQJDQGSRZHUIXO
FDSDELOLWLHVLQDQGRILWVHOI05*0HVVDJLQJSURYLGHV
PHVVDJLQJSHUIRUPDQFHWKDWLVXSWRWLPHVIDVWHU
WKDQRWKHUPHVVDJLQJVRIWZDUHDQGGHOLYHUVPDQ\FD
SDELOLWLHVEXLOW LQWR LW WKDWGHYHORSHUVKDYH WUDGLWLRQ
DOO\KDYHKDGWREXLOGRQWRSRIPHVVDJLQJVRIWZDUH
05* 5HDOWLPH SURYLGHV ZRUNORDGV RQ /LQX[ H[
WUHPHO\GHWHUPLQLVWLFUHDOWLPHSHUIRUPDQFHDQGUXQV
HYHU\WKLQJ IURP FRPPDQGDQGFRQWURO V\VWHPV IRU
&RUSRUDWH&XVWRPHUDQG$FDGHPLF2SHQ6RXUFH&RPPXQLWLHV
IRU1H[W*HQHUDWLRQ6RIWZDUH
%U\DQ&KH5HG+DW
EFKH#UHGKDWFRP
861DY\ZDUVKLSVWRWKHIDVWHVWÀQDQFLDOWUDGLQJV\V
WHPV05**ULGSURYLGHVDKLJKHQGVFKHGXOHU WKDW
VXSSRUWV ERWK WUDGLWLRQDO+3&ZRUNORDGV DVZHOO DV
XWLOLW\RUFORXGPRGHOVRIFRPSXWLQJLWFDQVFKHGXOH
DQGPDQDJHDQ\ZRUNORDGIURPVXEVHFRQGFDOFXOD
WLRQV WR VHUYHU DSSOLFDWLRQV WR+3& MREV DFURVV DQ\
FRPSXWDWLRQDO UHVRXUFH IURP ORFDO JULGV WR UHPRWH
JULGVWRLGOHUHVRXUFHVWRYLUWXDOPDFKLQHVWRSULYDWH
FORXGV WR SXEOLF FORXGV OLNH$PD]RQ (& )XUWKHU
PRUH WKH FRPELQDWLRQRI0HVVDJLQJ5HDOWLPH DQG
*ULG WHFKQRORJLHV LQ05*SURYLGHQHZFDSDELOLWLHV
OLNHUREXVWDQGVFDODEOHPDQDJHPHQWLQIUDVWUXFWXUHRU
ORZODWHQF\JULGVFKHGXOLQJ
%H\RQG SURYLGLQJ LQQRYDWLYH FDSDELOLWLHV IRU KLJK
SHUIRUPDQFH GLVWULEXWHG FRPSXWLQJ KRZHYHU 5HG
+DW (QWHUSULVH05* DOVR SURYLGHV JRRGPRGHOV RI
KRZ16)IXQGHGUHVHDUFKHUVHQGXVHUVDQGWHFKQRO
RJ\ FRPSDQLHV FDQ FROODERUDWH WR EXLOG VXVWDLQDEOH
F\EHULQIUDVWUXFWXUHVRIWZDUH
&UHDWLQJ2SHQ6WDQGDUGVDQG2SHQ6RXUFH
ZLWK&XVWRPHUV
05*0HVVDJLQJLVRSHQVRXUFHVRIWZDUHDQGDOVRLP
SOHPHQWVDQHZRSHQPHVVDJLQJVWDQGDUG$GYDQFHG
0HVVDJH4XHXLQJ3URWRFRO$043:KHQ5HG+DW
ÀUVWHQWHUHGWKHPHVVDJLQJPDUNHWLWZDVGRPLQDWHG
E\ D KDQGIXO RI H[SHQVLYH DQG SURSULHWDU\ VRIWZDUH
SURGXFWVDQGWKHVHSURGXFWVZHUHKLJKO\VSHFLDOL]HG
DQG XQLQWHURSHUDEOH GXH WR WKH ODFN RI DPHVVDJLQJ
SURWRFRO VWDQGDUG 7KLV PHDQW WKDW PDQ\ FXVWRPHUV
RIWHQ ERXJKW PXOWLSOH PHVVDJLQJ SURGXFWV DQG GH
16)·6&<%(5,1)5$6758&785(9,6,21)2567&(1785<',6&29(5<KWWSZZZQVIJRYRGRFL&,YSGI
KWWSZZZUHGKDWFRPPUJPHVVDJLQJIHDWXUHVDLR
KWWSDPTSRUJ
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SOR\HGWKHPLQDUFKLWHFWXUDOVLORVZKLFKZDVERWKH[
SHQVLYHDQGFRPSOH[
7KXV ZKHQ 5HG +DW EHJDQ LWV ZRUN RQ PHVVDJLQJ
VRIWZDUHLWGLGQRWMXVWFUHDWHDQRSHQVRXUFHPHVVDJ
LQJLPSOHPHQWDWLRQDVWKLVZRXOGQRWKDYHDGGUHVVHG
WKHFRUHSUREOHPLQWKHPHVVDJLQJVSDFHHYHQWKRXJK
PHVVDJLQJ VRIWZDUH LV IXQGDPHQWDO WR GLVWULEXWHG
FRPSXWLQJWKHODFNRIDQRSHQVWDQGDUGIRUPHVVDJ
LQJZDVVHYHUHO\VWXQWLQJWKHJURZWKRIDPHVVDJLQJ
HFRV\VWHP ,QVWHDG5HG+DW WHDPHGZLWKRQHRI LWV
FXVWRPHUV -3 0RUJDQ &KDVH -30& WR FUHDWH DQ
RSHQSURWRFROVWDQGDUGDURXQGPHVVDJLQJ$043
-30&OLNHPDQ\RWKHUEDQNVKDGGHYHORSHGLWVRZQ
PHVVDJLQJ VRIWZDUH WRPHHW LWV KLJKHQGPHVVDJLQJ
UHTXLUHPHQWV+RZHYHU-30&KDGDOVRZULWWHQGRZQ
WKHVSHFLÀFDWLRQRILWVZRUNDQGWKLVSURYHGWREHD
JRRG VWDUWLQJ SRLQW IRU FUHDWLQJ DQ RSHQPHVVDJLQJ
SURWRFRO VWDQGDUG5HG+DW DQG -30& FUHDWHG D OH
JDOFRQWUDFWWRIRUPWKH$043ZRUNLQJJURXSZKLFK
ZRXOG GHYHORS WKLV QHZ VWDQGDUG DV $043 LQ DQ
RSHQDQG,3XQHQFXPEHUHGPDQQHU7KHQWKH\VWDUWHG
EULQJLQJLQPDQ\DGGLWLRQDOFRPSDQLHVWRFROODERUDWH
LQWKLVZRUNLQJJURXS
$043 QRZ KDV VWURQJ SDUWLFLSDWLRQ IURP QRW MXVW
OHDGLQJWHFKQRORJ\SURYLGHUVEXWDOVRPHVVDJLQJHQG
XVHUV 7KH$043 ZRUNLQJ JURXS LQFOXGHV YHQGRUV
OLNH 5HG +DW &LVFR DQG0LFURVRIW WR HQVXUH JRRG
DGRSWLRQDQGSUROLIHUDWLRQIRU$043FRPSOLDQWSURG
XFWV%XW LW DOVR LQFOXGHVKLJKHQGPHVVDJLQJXVHUV
OLNH-30&*ROGPDQ6DFKV&UHGLW6XLVVH'HXWVFKH
%|UVHDQG7ZLVW,QQRYDWLRQV(DFKRIWKHVHXVHUVLV
DFWLYHO\ FRQWULEXWLQJ WR WKH $043 VSHFLÀFDWLRQ WR
HQVXUHWKDW$043ZLOOPHHWLWVQHHGVIRUHYHU\WKLQJ
IURP SHUIRUPDQFH WR DUFKLWHFWXUH WR PDQDJHPHQW
7KLVHQVXUHVWKDW$043ZLOOEHDSRZHUIXOEXWDOVR
SUDFWLFDOVWDQGDUG
7KLV RSHQ DQG FROODERUDWLYH SURFHVV EHWZHHQ YHQ
GRUVDQGXVHUVKDVDOVRH[WHQGHGWRLPSOHPHQWDWLRQV
RI$0435HG+DW HQJLQHHUV VWDUWHG$SDFKH4SLG
DQRSHQVRXUFHLPSOHPHQWDWLRQRI$043DQGDQXS
VWUHDPSURMHFWIRUFUHDWLQJ5HG+DW(QWHUSULVH05*
-XVW DV WKH$043ZRUNLQJ JURXS VHHV SDUWLFLSDWLRQ
ERWKIURPYHQGRUVDQGXVHUVVRWKH4SLGSURMHFWKDV
FRPPLWWHUVDQGFRQWULEXWRUVIURPERWKFRPSDQLHVDQG
FXVWRPHUV
7KHFRPELQDWLRQRIDQRSHQVWDQGDUGOLNH$043FXV
WRPHUSURYLGHUSDUWQHUVKLSVDQGRSHQVRXUFHKDVOHG
WRDZLGHUDQJHRILQQRYDWLRQVLQWKHPDUNHWSODFH)RU
H[DPSOHWKHUHLVQRZDKDUGZDUHHFRV\VWHPGHYHORS
LQJDURXQG$043DQGWKHPHVVDJLQJVSDFHVRKDUG
ZDUHGHYLFHVZLOOLQWHURSHUDWHZLWKDQGFRPSOHPHQW
PHVVDJLQJVRIWZDUHZLWKQHZFDSDELOLWLHV7KHUHLVD
UREXVW VRIWZDUH HFRV\VWHP EXLOGLQJ DURXQG$043
0DQ\ RSHQ VRXUFH SURMHFWV IRU WKLQJV UDQJLQJ IURP
YLUWXDOL]DWLRQ PDQDJHPHQW WR VHFXULW\ LQIUDVWUXFWXUH
WR /LQX[ LWVHOI DUH LQFRUSRUDWLQJ$043$QG ZLWK
ERWK5HG+DWDQG0LFURVRIW·VSDUWLFLSDWLRQLQ$043
WKHUH LV HPHUJLQJ WUXH LQWHURSHUDELOLW\ EHWZHHQ WKH
/LQX[DQG:LQGRZVHQYLURQPHQWV$OORIWKLVLVIRV
WHUHGE\DEURDGFRRSHUDWLYHFRPPXQLW\DURXQGRSHQ
VWDQGDUGVDQGRSHQVRXUFH
$FDGHPLFDQG&RUSRUDWH&ROODERUDWLRQ IRU+3&
DQG&ORXG&RPSXWLQJ
05*·V*ULG VFKHGXOHU LV EDVHGRQ&RQGRU D SURM
HFWFUHDWHGE\ WKH8QLYHUVLW\RI:LVFRQVLQ0DGLVRQ
DQGIXQGHGE\WKH16)&RQGRUSRZHUV2SHQ6FLHQFH
*ULGDQ16)IXQGHGUHVHDUFKJULGDVZHOODVPDQ\
RIWKHZRUOG·VODUJHVW+3&JULGV5HG+DWKDVVLJQHGD
VWUDWHJLFDJUHHPHQWZLWKWKH8QLYHUVLW\RI:LVFRQVLQ
8:DURXQG&RQGRUZKLFKGRHVWZRWKLQJVLWPDGH
&RQGRURSHQVRXUFHXQGHUDQ26,DSSURYHGOLFHQVH
DQGLWHVWDEOLVKHGDGHYHORSPHQWSDUWQHUVKLSEHWZHHQ
8:DQG5HG+DW)RUH[DPSOH5HG+DWKDVDQHQJL
QHHULQJWHDPRQFDPSXVDW8:ZRUNLQJVLGHE\VLGH
ZLWKWKH&RQGRUUHVHDUFKHUVWKHUH
7KLVSDUWQHUVKLSEHWZHHQ8:DQG5HG+DWLVDGGLQJ
PDQ\LQQRYDWLYHFDSDELOLWLHV WR&RQGRUDQGDOVRH[
SDQGLQJ VLJQLÀFDQWO\ &RQGRU·V UHDFK IURP UHVHDUFK
HQYLURQPHQWV WR HQWHUSULVHV )RU H[DPSOH 5HG +DW
KDV IRFXVHG RQ DGGLQJPDQ\ FDSDELOLWLHVZKLFK HQ
WHUSULVHV UHTXLUH IRU GHSOR\PHQW EXW ZKLFK DUH QRW
SDUDPRXQW IRUDFDGHPLD7KHVHHQKDQFHPHQWV UDQJH
IURP QHZ JUDSKLFDOPDQDJHPHQW WRROV WR HQWHUSULVH
KWWSTSLGDSDFKHRUJ
KWWSZZZFVZLVFHGXFRQGRU
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PDLQWDLQDELOLW\ WR FRQFXUUHQF\ OLPLWV RQ VFDUFH UH
VRXUFHVOLNHVRIWZDUHOLFHQVHV)XUWKHUPRUH5HG+DW
KDVDOVRIRFXVHGRQDGYDQFLQJ&RQGRUWRZDUGVXWLOLW\
DQGFORXGPRGHOVRIFRPSXWLQJE\DGGLQJFDSDELOLWLHV
OLNHOLEYLUWYLUWXDOL]DWLRQVXSSRUWDQG$PD]RQ(&LQ
WHJUDWLRQ0DQ\HQWHUSULVHVDUHQRZORRNLQJDW05*
DQG&RQGRUIRUEXLOGLQJSULYDWHFORXGVDQGPRYLQJWR
FORXGFRPSXWLQJ
5HG+DWKDVDOVRLQFRUSRUDWHGWKH$043PHVVDJLQJ
FRPPXQLW\LQWRWKH&RQGRUFRPPXQLW\)RUH[DPSOH
5HG+DW KDV GHYHORSHG DQ$043PHVVDJLQJEDVHG
MRE VXEPLVVLRQ FDSDELOLW\ ZKLFK HQDEOHV &RQGRU WR
VFKHGXOH DQG H[HFXWH VXEVHFRQG FDOFXODWLRQV )XU
WKHUPRUH WKHPDQDJHPHQW LQIUDVWUXFWXUHZKLFK5HG
+DWZURWHIRU05*LV$043EDVHGDQGSURYLGHVDQ
H[WUHPHO\VFDODEOHHYHQWLQJEDVHGDUFKLWHFWXUH
%H\RQGDGYDQFLQJ&RQGRULQWRWKHHQWHUSULVHFRPPX
QLW\5HG+DW·VSDUWQHUVKLSDQGZRUNDURXQG&RQGRULV
DOVRIHHGLQJHQWHUSULVHLQQRYDWLRQEDFNWRWKHUHVHDUFK
FRPPXQLW\)RUH[DPSOH5HG+DWKDVUHFHQWO\SDUW
QHUHGZLWKDFDGHPLFUHVHDUFKHUVWRVXEPLWDSURSRVDO
IRULPSOHPHQWLQJWKHQH[WJHQHUDWLRQRI7HUD*ULGDQ
16)IXQGHGUHVHDUFKJULGVKDUHGDFURVVPXOWLSOHSDUW
QHUVLWHV7KLVSURSRVDOZLOOEXLOGXSRQRSHQVRXUFH
5HG +DW (QWHUSULVH 05* DQG OHYHUDJH FDSDELOLWLHV
OLNH$043PHVVDJLQJ DQG &RQGRU JULG VFKHGXOLQJ
IRUQH[WJHQHUDWLRQ+3&UHVHDUFK
&RQFOXVLRQ
5HG+DW·VFROODERUDWLYHZRUNZLWKFXVWRPHUVHQWHU
SULVHV DQG DFDGHPLF UHVHDUFKHUV LQ 5HG+DW (QWHU
SULVH05*KDV SURGXFHG D FODVVGHÀQLQJ SRZHUIXO
SODWIRUP IRU KLJK SHUIRUPDQFH GLVWULEXWHG FRPSXW
LQJ,WVUREXVWDQGRSHQFDSDELOLWLHVDURXQG0HVVDJ
LQJ DQG*ULG DQG LWV 5HDOWLPH SHUIRUPDQFH GHOLYHU
PDQ\RI WKH UHTXLUHPHQWV WKH16) VHHNV DURXQG LWV
F\EHULQIUDVWUXFWXUHYLVLRQ3HUKDSVPRUHLPSRUWDQWO\
WKRXJK5HG+DW·VRSHQVRXUFHFROODERUDWLYHDSSURDFK
WR 05* KDV GHOLYHUHG QHZ RSHQ VWDQGDUGV IRU LQ
WHURSHUDELOLW\DQGHFRV\VWHPVKDVRSHQVRXUFHGDQG
EURXJKW16)IXQGHG JULG WHFKQRORJ\ WR HQWHUSULVHV
KDVIHGHQWHUSULVHOHGLQQRYDWLRQVEDFNWRDFDGHPLD
DQGKDVEURXJKWWRJHWKHURUJDQL]DWLRQVUDQJLQJIURP
LQYHVWPHQWEDQNVWRSXEOLFXQLYHUVLWLHVWRWHFKQRORJ\
FRPSDQLHVWRGHYHORSDQGEHQHÀWIURPWKHVHDGYDQFH
PHQWVWRJHWKHU
KWWSZZZWHUDJULGRUJ
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7KHVRIWZDUH WKDW WKHKLJKSHUIRUPDQFHFRPSXW
LQJFRPPXQLW\KDVFRPHWRGHSHQGRQFRPHVIURP
DGLYHUVHUDQJHRIVRXUFHVRIWHQWDVNHGZLWKVROY
LQJ SUREOHPV WKDWPD\ QRW GLUHFWO\ EH UHODWHG WR
KLJK SHUIRUPDQFH FRPSXWLQJ DQG LV DVVHPEOHG
LQWRXQLTXHFRPELQDWLRQVQRWRQO\RQDSHUSODW
IRUPIDPLO\EDVLVEXWDOVRXQLTXHWRHDFKLQVWDQ
WLDWLRQRIDFRPSXWLQJSODWIRUP:HZRXOGOLNHWR
VXJJHVWWKDWVRPHRIJRDOVWKDWZHQWLQWRGHVLJQLQJ
RQHHVVHQWLDO DQGQRZXELTXLWRXV FRPSRQHQWRI
KLJKSHUIRUPDQFHFRPSXWLQJ03,VKRXOGEHFRQ
VLGHUHGLQGHYLVLQJDVWUDWHJ\WRUDLVHWKHTXDOLW\RI
WKHVRIWZDUHHQYLURQPHQWEHLQJXVHGLQKLJKSHU
IRUPDQFH FRPSXWLQJ7KHKRSH LVE\ FRQVLGHULQJ
WKHVHJRDOVDQGE\XQGHUVWDQGLQJWKHSURFHVVHVE\
ZKLFKFXUUHQWKSFVRIWZDUHLVGHYHORSHGDQGVXS
SRUWHGLQFOXGLQJWKHIXQGLQJPRGHOVLQYROYHGZH
FDQQRWRQO\LQFUHDVHWKHTXDOLW\DQGFRQVLVWHQF\RI
+3&VRIWZDUHDFURVVSODWIRUPVDQGVLWHVEXWDOVR
LPSURYHWKHDELOLW\RIRXUXVHUVDQGDSSOLFDWLRQGH
YHORSHUVWRRSWLPDOO\XVHWKH+3&SODWIRUPVEHLQJ
GHSOR\HGDFURVVWKHQDWLRQDQGLQGHHGWKHZRUOG
7KHVRIWZDUHWKDWZHGHSHQGRQIRURXUKLJKSHUIRU
PDQFH FRPSXWLQJ HQGHDYRUV LV TXLWH GLIIHUHQW IURP
ZKDWLVW\SLFDOO\SURYLGHGRQDW\SLFDOSHUVRQDOZRUN
VWDWLRQ)RULQVWDQFHRQHYHQGRUHJ0LFURVRIW$S
SOHPD\EH UHVSRQVLEOH IRU D ODUJH FURVV VHFWLRQRI
WKHV\VWHPFRGHWKDWLVUXQQLQJRQWKLVV\VWHPLQWKLV
SRVLWLRQWKHVLQJOHYHQGRUFDQLQDVHQVHXQLODWHUDOO\
GHFODUHKRZRWKHU FRGHV GULYHUV DSSOLFDWLRQFRGHV
DQGVRRQDUHHQFRXUDJHGDQGRUDOORZHGWRLQWHUDFW
ZLWK WKHRSHUDWLQJ V\VWHP ,QGLVWLQFWFRQWUDVW+3&
VRIWZDUHRIWHQFRPHVIURPDYDULHW\RIVRXUFHVVRPH
FXVWRPHUGULYHQVRPHFRPPXQLW\GULYHQVRPHFRP
PHUFLDOVRPHRSHQVRXUFHDQGLVH[SHFWHGWRVXSSRUW
ZKDWTXLWHRIWHQLVDRQHRIIFRPELQDWLRQRIKDUGZDUH
&UHDWLQJ6XVWDLQDEOH&RKHUHQW+3&6RIWZDUH
-D\$ODPHGD
MDODPHGD#QFVDXLXFHGX
DVVHPEOHGWRSURYLGHDSDUWLFXODU+3&SODWIRUP7KH
EXUGHQRIPDNLQJWKLVFRPELQDWLRQRIVRIWZDUHZRUN
SURSHUO\LVW\SLFDOO\VKDUHGEHWZHHQDV\VWHPLQWHJUD
WRU DQG D SDUWLFXODU+3& VLWH LQ VRPH FRPELQDWLRQ
RIUHVSRQVLELOLWLHV8SJUDGHVWRWKHVRIWZDUHVWDFNLV
W\SLFDOO\IUDXJKWZLWKSHULODVWKHEXUGHQWRSURYHWKDW
WKHPRUHRUOHVVDGKRFDVVHPEODJHRISDUWVFRQWLQXHV
WRZRUNDVH[SHFWHGRIWHQVKLIWVWRWKHVLWHSURYLGLQJ
WKH+3&FDSDELOLWLHVZLWKVRPHGHJUHHRIDVVLVWDQFH
IURP WKH LQWHJUDWRU9DOLGDWLRQ WHVWV DQGPHWKRGROR
JLHV WRDVVXUH WKDW WKH VRIWZDUH´VWDFNµFRQWLQXHV WR
SHUIRUPDVH[SHFWHGDUHUDUHDQGLQFRPSOHWHOHDYLQJ
WKHEXUGHQRIÀQGLQJLVVXHVZLWKWKHVRIWZDUHDVVHP
EO\XOWLPDWHO\WRWKHXVHUV
$VDUHVXOWLWLVVRPHZKDWVXUSULVLQJSHUKDSVWKDWZH
KDYH EHHQ DV VXFFHVVIXO DV ZH KDYH EHHQ LQ SURYL
VLRQLQJ+3&UHVRXUFHVIRUZHOORYHU\HDUVIRUWKH
16)IXQGHGVXSHUFRPSXWLQJFHQWHUVZLWKWKHODUJH
QXPEHURIVFLHQWLÀFEUHDNWKURXJKVWKDWKDYHRFFXUUHG
DVDUHVXOWRIKLJKSHUIRUPDQFHFRPSXWLQJWKURXJKWKH
\HDUV ,QSDUW LW LVGXH WR WKHVKHHUGHWHUPLQDWLRQRI
ERWKV\VWHPSURYLGHUVDQGWKH+3&VLWHVEXWRQHVLGH
FRQVHTXHQFH RI WKHVH GHWHUPLQHG HIIRUWV WR DFKLHYH
VXFFHVV LQ WKH IDFH RI DGYHUVLW\ LV WKDW V\VWHPV DQG
VLWHVRIWHQIXQFWLRQLQDPDQQHUDNLQWRIHXGDOEDURQV
ZKLFKLVQRWWHUULEO\IULHQGO\WRXVHUVDQGOHVVIULHQGO\
WRVRIWZDUHGHYHORSHUVWU\LQJWROD\HUIXQFWLRQDOLW\RQ
WRSRI+3&SODWIRUPVLQFOXGLQJDSSOLFDWLRQ,697KH
ODWWHUKDYHUHWUHDWHGIURPWLPHWRWLPHWRWKHUHODWLYH
VDIHW\ RI GHVNWRS SODWIRUPV ZKHUH WKH QXPEHUV RI
DFKLHYDEOH OLFHQVHV LV ODUJH DQG WKH VRIWZDUH VWDFN
ZHOOLVPDQDJHGLQDIDLUO\FRKHUHQWIDVKLRQ
,QRUGHU WR LPSURYH WKLV VLWXDWLRQZHZRXOG OLNH WR
FRQVLGHUFRPPHQWVE\%LOO*URSSLQKLVUHFHQW)HUQ
EDFKDZDUGDGGUHVVDW6&ZKHQKHZDVFRQVLGHULQJ
KRZ WR LPSURYH03, ,QRUGHU WRFRQVLGHU WKH LVVXH
RILPSURYLQJ03,%LOODVNHGDQLPSRUWDQWTXHVWLRQ
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´,V03,WKH/HDVW&RPPRQ'HPRQLDWRU$SSURDFK"µ
+HDVVHUWHGWKDWLQGHHGWKLVLVQRWWKHFRUUHFWWHUPWR
DSSO\ WR03, UDWKHU03, VRXJKW WR EH WKH ´*UHDW
HVW&RPPRQ'HQRPLQDWRUµ7KLVGLVWLQFWLRQDUJXHG
*URSSZDVFULWLFDO DV LW FKDQJHVKRZZHPDNH LP
SURYHPHQWV6RPHWKLQJ WKDW LVRXU´/HDVWµFRPPRQ
GHQRPLQDWRUOHDGVWRLPSURYHPHQWVE\VLPSO\FKRRV
LQJ D EHWWHU DSSURDFK ² LH LW LV KDUG WR QRW GR EHW
WHU WKDQ WKH ´OHDVWµ ´*UHDWHVWµ LPSOLHV GLUHFWO\ WKDW
LPSURYHPHQWV UHTXLUH FKDQJLQJ WKH UXOHV HLWKHU D
WKH DYDLODEOH DUFKLWHFWXUH VXSSRUW ´'HQRPLQDWRUµ
WKHVFRSH´&RPPRQµRUWKHJRDOVZKDWLVLQGHHG
´*UHDWHVWµ"*LYHQ WKLV*URSSDUJXHG WKDWRQHFDQ
ORRN IRU LPSURYHPHQWV IRU 03, IRU LQVWDQFH LQ D
VRPHRI WKHIROORZLQJZD\V,IRQHZDQWV WRFKDQJH
WKHFRPPRQIRULQVWDQFHE\JLYLQJXSRQXELTXLW\RU
SRUWDELOLW\RQHFRXOGPRUHHDVLO\DFFRPPRGDWHQLFK
HVVXFKDV*38V)3*$VHWF7KLVFRXOGEHJRRGEXW
KDVSRWHQWLDOFRVWVVXFKDVSODFLQJRQH·VHIIRUWVRQWKH
IULQJH RU IDOOLQJ RII WKH FRPPRGLW\ FXUYH RUPDN
LQJ FKDQJHV LQ WKHZURQJ OD\HU RI DEVWUDFWLRQ HJ
ZKDWLPSDFWVKRXOG*38VKDYHRQWKHPHVVDJHSDVV
LQJOD\HU"
,IRQHZDQWVWRFKDQJHWKHGHQRPLQDWRURQHQHHGVWR
FRQVLGHUWKHEDVHRIIHDWXUHVWKDWDUHFRQVLGHUHGWREH
RQHYHU\V\VWHP7KLVPD\KDSSHQZLWKQHZIXQFWLRQ
DOLW\ EHLQJ SLRQHHUHG LQ WKH'$53$+3&6 SURMHFW
ZHZLOOQHHGWRVHHLIWKLVVKLIWFRPHVWRSDVV
$QGÀQDOO\RQHFDQFKDQJHWKHJRDOVE\H[SDQGLQJRU
FRQWUDFWLQJWKHPHDQLQJRI´ JUHDWHVWµ7KLVFRXOGEHLQ
WKHDUHDRIGLVWULEXWHGGDWDVWUXFWXUHVIRULQVWDQFHRU
VXSSRUWIRUFRQFXUUHQWDFWLYLWLHV²DVDFRXSOHRILGHDV
WRFRQVLGHUIRULQFOXVLRQLQWKH´JUHDWHVWµFRQWUDFW
6RZLWK+3&VRIWZDUHFDQZHLGHQWLI\WKHJUHDWHVW
FRPPRQGHQRPLQDWRU"$W WKHPRPHQW , EHOLHYHZH
ZRXOG EH KDUG SUHVVHG WR FOHDUO\ LGHQWLI\ WKH WKUHH
FRPSRQHQWV$VIDUDV´JUHDWHVWµLVFRQFHUQHGDFURVV
D PXOWLWXGH RI VXSHUFRPSXWLQJ VLWHV WKHUH LV OLWWOH
LPSHWXV WR FRQVLGHU JUHDWHVW ,QGHHG LQ RQH SURMHFW
ZKHUHFRPPRQDOLW\ZDVVRXJKWDIWHUDVDQLQLWLDOSURM
HFWJRDOWKH16)IXQGHGGLVWULEXWHGWHUDVFDOHIDFLOLW\
'7)JUHDWHVWXQZRXQGXQWLOWKHRQO\UHTXLUHPHQWLV
DVLPSOHUHJLVWUDWLRQFDSDELOLW\$OORWKHUFRPSRQHQWV
DQG FDSDELOLWLHV DUH FRQVLGHUHG ´RSWLRQDOµ *UDQWHG
XVHUGHPDQGIRUDQXPEHURIWKHFDSDELOLWLHVKDVPDGH
D ODUJH QXPEHU RI FDSDELOLWLHV GHIDFWR JUHDWHVW EXW
WKHXQZLQGLQJZDVVSHDUKHDGHGWKURXJKDQDUJXPHQW
EDVHG RQ LQFUHDVLQJ DUFKLWHFWXUDO GLYHUVLW\ DV '7)
PRUSKHGLQWRDKHWHURJHQHRXVGLVWULEXWHGFDSDELOLW\
$V IDU DV WKH GHQRPLQDWRU JRHV FDQ ZH LQYHQWRU\
ZKDWIHDWXUHVZHDVVXPHDUHSUHVHQWRQRXU+3&UH
VRXUFHV"+DVWKLVJURZQRUVKUXQNDVWKHÀHOGKDVSUR
JUHVVHG"8QGHUVWDQGLQJRXUDVVXPSWLRQVLQWKLVFDVH
FDQPDNHRXUMREHDVLHUIRUSURYLVLRQLQJVRIWZDUHDV
EHLQJDEOHWRHIIHFWLYHO\XVHWKHFRPPRQIHDWXUHVZLOO
EHFRPHPRUHREYLRXVDVDGHVLJQJRDO
)LQDOO\ZHQHHGWRKDYHWKHGLVFXVVLRQUHJDUGLQJZKDW
QHHGVWREHXELTXLWRXVDQGSRUWDEOHDFURVVRXUGLYHUVH
UHVRXUFHVDQGLQGHHGKRZWRKDQGOHXQLTXHDQGGLI
IHUHQWLDWLQJIHDWXUHV+DQGOHGFRUUHFWO\ZHVKRXOGEH
DEOHWRORZHUWKHDPRXQWRISDLQLQYROYHGLQPRYLQJ
EHWZHHQ SODWIRUPV ² IRU DSSOLFDWLRQ GHYHORSHUV IRU
LQGHSHQGHQW VRIWZDUH DSSOLFDWLRQ GHYHORSHUV DQG
IRUGHYHORSHUVRIDGYDQFHGWRROV WKDW IRUVXFFHVVIXO
DGRSWLRQRIWKHWRROVWRHQDEOHVFLHQFHDQGHQJLQHHU
LQJ QHHG WR HIIHFWLYHO\ ZRUN DFURVV D PXOWLWXGH RI
SODWIRUPVZLWKDPLQLPXPRI´RQHRIIµPRGLÀFDWLRQV
WRKDQGOHDFODVVRISODWIRUPVRUZRUVH²LQGLYLGXDO
VLWHPRGLÀFDWLRQVWRDQLQVWDQFHRIDSODWIRUP
1RWRQO\GRZHQHHGWRFRQVLGHUWKHVHLVVXHVZUDSSHG
XS LQ WKH ´JUHDWHVW FRPPRQ GHQRPLQDWRUµ IRU+3&
VRIWZDUHZHQHHGWRFRQVLGHUKRZZHIXQGVXFKDF
WLYLWLHV &XUUHQWO\ +3& VRIWZDUH LV D KLJKO\ OHYHU
DJHG DFWLYLW\ LQ WKH EURDGHVW VHQVH 6RPH DFWLYLWLHV
DUHIXQGHGWKURXJKUHODWLYHO\QDUURZIRFXVHGDJHQF\
JUDQWVHJ WKH16)6'&,SURJUDPZKLFKKDGRQH
URXQGRIIXQGLQJWRGDWH2WKHUVDUHIXQGHGWKURXJK
WKHEXVLQHVVPRGHORIDQ,69HJ&)'FRGHV&RP
SXWDWLRQDO&KHPLVWU\FRGHVDQGVRRQFORVHO\UHODWHG
DUHLPSURYHPHQWVWRFRGHVFRQWUDFWXDOO\REOLJDWHGE\
,69 FXVWRPHUV 6RPH FRPSRQHQWV DUH RIIVKRRWV RI
UHVHDUFKHIIRUWVHLWKHULQWKHDSSOLFDWLRQRUHQDEOLQJ
WHFKQRORJ\DUHQDV,QHLWKHUFDVHWKHWUDQVLWLRQIURP
DUHVHDUFKSURWRW\SHWRDUREXVWVRIWZDUHFRPSRQHQW
LVDQDUGXRXV WDVN WKDWRIWHQ LVGLIÀFXOW WR IXQGQRW
WR PHQWLRQ WHFKQLFDOO\ GLIÀFXOW WR DFKLHYH 6RPH
FRPSRQHQWV FRPH IURP KDUGZDUH YHQGRUV DV SDUW
RI D VWUDWHJLF LQYHVWPHQW WRKHOS WKHLU FRUHEXVLQHVV
ZKLFKTXLWHRIWHQLVQRW+3&RWKHUVFRPHIURPWKH
RSHQ VRXUFH FRPPXQLW\ ² ZKLFK EULQJV XS DQRWKHU
LVVXHZKR GULYHV VRIWZDUHPDLQWHQDQFH DQG IHDWXUH
LPSURYHPHQWV/RRNLQJDFURVVWKHVHGLYHUVHDFWLYLWLHV
WKDWEULQJ+3&VRIWZDUHWRIUXLWLRQ²RQHFDQVHHWKDW
VRPHFRGHV DUHGULYHQE\ WKHGHYHORSPHQW FRPPX
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QLW\VXFKDVRSHQVRXUFHVRIWZDUHVRPHDUHGULYHQ
E\FXVWRPHUVDQGVRPHDUHGULYHQE\UHVHDUFKDJHQ
GDV7KLVUHVXOWVLQVRIWZDUHWKDWLVEHLQJSXVKHGLQGL
UHFWLRQVWKDWDWWLPHVPD\EHRUWKRJRQDOWRDFKLHYLQJ
RSWLPDOSHUIRUPDQFH LQ DEURDG VHQVHRI WKHZRUG
LQWKH+3&DUHQD,QRUGHUWRLPSURYHWKHFRKHUHQFH
RIRXU+3&VRIWZDUHDFWLYLWLHVLWLVLPSRUWDQWWRUHF
RJQL]HWKH´FUD]\TXLOWµRIIXQGLQJWKDWNHHSVWKHDF
WLYLW\ JRLQJ WR XQGHUVWDQGZKDW WKH LPSOLFDWLRQV RI
WKLVIXQGLQJPRGHODUHDQGÀQDOO\WRUHFRJQL]HWKDW
LPSURYLQJRXUVWDWHRIWKHDUWLQWKLVÀHOGZLOOUHTXLUH
VXVWDLQHGDQGGLUHFWHGLQYHVWPHQWWRQRWRQO\DGGUHVV
WKHJDSVLQIXQGLQJEXW WRPRYHWRLQMHFWFRKHUHQFH
DFURVVSURMHFWVSODWIRUPVDQGVLWHV
,QFRQFOXVLRQZHKDYHLGHQWLÀHGDQXPEHURIVKRUW
FRPLQJV LQRXUFXUUHQWPRGHOVRISURYLVLRQLQJ+3&
VRIWZDUHDQGVLWHV:HVXJJHVWDSKLORVRSKLFDOPRGHO
RU IUDPHZRUN WRPRWLYDWH LPSURYHPHQWV WR WKHVWDWH
RI+3&VRIWZDUHLHWKHFRQVLGHUDWLRQRIWKH´*UHDW
HVW&RPPRQ'HQRPLQDWRUµDFURVVWKH+3&VRIWZDUH
VSDFH)LQDOO\ZHDFNQRZOHGJHWKDWFXUUHQWVRIWZDUH
IXQGLQJPRGHOVDUH LPSHGLQJSURJUHVV LQ+3&VRIW
ZDUHDQGWKDWGHOLEHUDWHHIIRUWVWRIXQGVRIWZDUHDLPHG
DWUDLVLQJWKHVWDWHRIKLJKSHUIRUPDQFHFRPSXWLQJLV
HVVHQWLDOWRSURYLGLQJDJUHDWO\LPSURYHGHQYLURQPHQW
IRUQRWRQO\RWKHUVRIWZDUHGHYHORSHUVLQWKHHFRV\V
WHPEXWIRURXUXOWLPDWHFXVWRPHUVRXUHQGXVHUV
6XVWDLQDELOLW\%RRNLQGG 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7KLVSRVLWLRQSDSHULVLQUHVSRQVHWRWKHFDOOIRUSDSHUV
IURP16) IRU&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQ
DELOLW\	5HXVDELOLW\:RUNVKRS7KHDXWKRURIWKLVSD
SHUWDNHVWKHSRVLWLRQRIVXSSRUWLQJRSHQVRXUFHFRP
PXQLW\ VRIWZDUH WKURXJK LQYHVWPHQWV RI WLPH IURP
GHYHORSHUVDQGPRQLHVLQWKHIRUPRIJUDQWVIURPJRY
HUQPHQW DJHQFLHV:LWKRXW WKHVH LQYHVWPHQWVPDQ\
GLIIHUHQW W\SHV RI RSHQ VRXUFH FRPPXQLW\ VRIWZDUH
SURJUDPVKDYHEHFRPHGLI¿FXOWWREXLOGRUPDLQWDLQ
7KLVSDSHUSXUSRVHVDVLPSOHVROXWLRQWRWKLVSUREOHP
3D\GHYHORSHUVWRPDLQWDLQSRUWDQGWHVWRSHQVRXUFH
FRPPXQLW\VRIWZDUHWKUXWKHUHVRXUFHVRIDORFDOUH
JLRQDODQGRUQDWLRQDOFHQWHU
7KH&XUUHQW/DQGVFDSH
2SHQ VRXUFH FRPPXQLW\ VRIWZDUH KDV EHHQ D VWDSOH
RIPDQ\RIWKHDSSOLFDWLRQV+LJK3HUIRUPDQFH&RP
SXWLQJXVHUVXWLOL]HLQWKHLUUHVHDUFK,WLVVDIHWRVD\
WKDWZLWKRXWRSHQVRXUFHFRPPXQLW\VRIWZDUHUHDGLO\
DYDLODEOHIRUXVHUVWRLQWHJUDWHLQWRWKHLUDSSOLFDWLRQV
PDQ\DGYDQFHPHQWVGRQHZLWK+3&UHVHDUFKZRXOG
QRW KDYH KDSSHQHG LQ WKH WLPH IUDPH WKDW WKH\ GLG
7KLVDYDLODELOLW\RIRSHQVRXUFHFRPPXQLW\VRIWZDUH
KDVIRVWHUHGJURZWKDQGH[SDQVLRQRIPDQ\GLIIHUHQW
DSSOLFDWLRQVDQGZLOOFRQWLQXHWRGRVRLIDQGRQO\LI
WKHVHFRGHVDUHPDLQWDLQHGDQGPDGHSRUWDEOHWRGLI
IHUHQWSODWIRUPV&XUUHQWO\WKLVLVQRWHQWLUHO\WKHFDVH
6RPHRIWKHPRUHSRSXODURSHQVRXUFHVRIWZDUHKDV
PDWXUHGRYHUWKH\HDUVDQGEHFRPHPRUHVWUHDPOLQH
WR EXLOG DQGPDLQWDLQ VLQFHPDQ\ LQGLYLGXDOVPDGH
WKHLQLWLDOLQYHVWPHQWRIWLPHDQGPRQH\$VDUHVXOW
PDQ\RIWKHVHVRIWZDUHSURJUDPVDUHQRZPXFKHDVLHU
WREXLOGWKDQZKHQWKH\ZHUH¿UVWUHOHDVHGDQGFDQEH
EXLOW RQPDQ\GLIIHUHQW SODWIRUPV GXH WR WKH WHVWLQJ
GRQHE\GHYHORSHUV
&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\
-RVKXD$OH[DQGHU
8QLYHUVLW\RI2NODKRPD
ũĂůĞǆĂŶĚĞƌΛŽƵ͘ĞĚƵ
)HEUXDU\
+RZHYHUWKLVVFHQDULRLVRQO\DVPDOOSHUFHQWDJHRI
RYHUDOO DYDLODEOH RSHQ VRXUFH VRIWZDUH LQ WKH +3&
FRPPXQLW\7KHQRUPLVPXFKRIWKHRSSRVLWH0DQ\
RSHQVRXUFHVRIWZDUHSURJUDPVDUHRIWHQGLI¿FXOW WR
EXLOGDQGPDLQWDLQGXH LQPRVWSDUW WRD ODFNRI LQ
YHVWPHQWLQSRUWLQJRSHQVRXUFHSURJUDPVWRGLIIHUHQW
SODWIRUPV$JRRGH[DPSOHRIWKLVLVDSLHFHRIRSHQ
VRXUFHVRIWZDUHQDPHG(&(33$.
7KHLQVWUXFWLRQRI(&(33$.VWDWHWKLVSURJUDPZDV
EHHQEXLOWDQGWHVWHGRQWZRW\SHVRIV\VWHPV$Q,%0
$,; V\VWHP DQG DQ 6*, ,5,; V\VWHP 6LQFH WKHVH
V\VWHPV DUH XQLTXH WR WKHLU UHVSHFWLYH FRPSDQLHV
PDQ\ RWKHU +3& XVHUV FDQQRW XWLOL]H WKLV VRIWZDUH
ZLWKRXWWKHKHOSRIHLWKHUWKHGHYHORSHURUWUDLQHGRS
HUDWLRQDOVWDIIDWDORFDOUHJLRQDORUQDWLRQDOFHQWHU
0DQ\WLPHVWKHGHYHORSHULVQRORQJHUHPSOR\HGDW
WKH LQVWLWXWLRQZKHUH WKH VRIWZDUHRULJLQDWHG DQGQR
RQHDWWKHLQVWLWXWLRQPDLQWDLQVWKHVRIWZDUHWKHUHVR
WKHVRIWZDUHHQGVZLWKWKHHPSOR\PHQWRIWKHGHYHO
RSHU$GGLWLRQDOO\RSHUDWLRQDOVWDIIDWDFHQWHUHLWKHU
GRQRW KDYH WKH WLPHRU WKH WUDLQLQJ WRSRUW FRGH WR
WKHLUV\VWHPV7KLVLVDQDIIHFWLYHGHDWKEORZWRZKDW
FRXOGKDYHEHHQDQRWKHUZLVHSRSXODUSLHFHRIVRIW
ZDUHDPRQJ+3&XVHUV
$0RGHOWR)ROORZ
6RZKDW LV WKH DQVZHU WR NHHSLQJRSHQ VRXUFH FRGH
DOLYHSRUWDEOHDQGPDLQWDLQDEOH"$SRVVLEOHZRUNLQJ
PRGHOLVWKHRSHQVRXUFHVRIWZDUH*RWR%/$6GHYHO
RSHGE\.D]XVKLJH*RWRRI7$&&+HKDV DFFRUG
LQJWRWKH7$&&)$4ZHEVLWHGHYHORSHG³WKHIDVWHVW
LPSOHPHQWDWLRQVRIWKH%DVLF/LQHDU$OJHEUD6XEURX
WLQHV´*RWR LVHPSOR\HGE\7$&&D UHJLRQDO+3&
FHQWHU DQG D SDUW RI7HUD*ULG DQG FRQWLQXHV WR GH
YHORS*RWR%/$6IRUGLIIHUHQWSODWIRUPVDQGDUFKLWHF
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WXUHV:KLOHKHLVWKHVROHGHYHORSHURIWKLVVRIWZDUH
PDQ\FHQWHUVFRXOGXVHWKHVDPHPRGHODQGHPSOR\
LQKRXVHGHYHORSHUVWRERWKGHYHORSDQGPDLQWDLQRSHQ
VRXUFHVRIWZDUH$WWKHYHU\OHDVWJLYHPDQ\GHYHORS
HUVDFFRXQWVRQWKHLUV\VWHPVWRDOORZIRUSRUWLQJDQG
WHVWLQJRIRSHQVRXUFHVRIWZDUH
$V D UHVXOW RI *RWR¶V KDUG ZRUN PDQ\ RWKHU RSHQ
VRXUFHVRIWZDUHSURJUDPVDOPRVW UHTXLUH WKHV\VWHP
KDYH*RWR%/$6LQVWDOOHGLQRUGHUWREXLOGWKHLUVRIW
ZDUH6LQFH*RWR%/$6JLYHV WKH EHVW SHUIRUPDQFH
PDQ\RSHQVRXUFHGHYHORSHUVUHFRPPHQGXVLQJ*R
WR%/$6EXWVWLOOSDFNDJHDYHUVLRQRI%/$6LQWKHLU
RSHQ VRXUFH VRIWZDUH 6RIWZDUH WKDW VWLOO FRPHZLWK
WKHLURZQYHUVLRQRI%/$6PD\KDYHEHHQGHYHORSHG
RQV\VWHPVWKDWGLGQRWKDYH*RWR%/$6LQVWDOOHGDQG
WKHUHIRUH FRXOG QRW WHVW ZLWK *RWR%/$6 EXW NQRZ
*RWR%/$6VKRXOGJLYHWKHEHVWSHUIRUPDQFH
6XPPDU\
7KH VXVWDLQDELOLW\ RI RSHQ VRXUFH VRIWZDUH FDQ EH
DFKLHYHGE\IXQGLQJGHYHORSHUVWRPDLQWDLQDQGSRUW
RSHQVRXUFHVRIWZDUHDQGE\DOORZLQJGHYHORSHUVDF
FHVVWRPDQ\GLIIHUHQWSODWIRUPVDQGV\VWHPVORFDWHG
LQORFDOUHJLRQDODQGQDWLRQDOFHQWHUV7KH16)FDQ
OHDG WKHZD\ WR VRIWZDUH VXVWDLQDELOLW\E\XVLQJ WKH
PRGHOXVHGE\7$&&
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$EVWUDFW7KLVSRVLWLRQSDSHU UHSRUWVRQ WKHH[DPL
QDWLRQRISUHVHUYDWLRQDQGUHFRQVWUXFWLRQRIH[LVWLQJ
VLPXODWLRQ VRIWZDUH DQG VXPPDUL]HV WKH OHVVRQV
OHDUQW IURP WKH SHUVSHFWLYH RI ORQJWHUP VRIWZDUH
VXVWDLQDELOLW\ :H KDYH VWXGLHG WKH SUREOHP RI UH
H[HFXWLRQ DQG UHFRQVWUXFWLRQ RI WKH VLPXODWLRQ VRIW
ZDUHFRPSRQHQWVXVHGLQWKH&UDQGRQ0LQHGHFLVLRQ
SURFHVV7KHVRIWZDUHGDWDDQGPHWDGDWDQHHGHGE\
WKHVRIWZDUHFDPHIURPPXOWLSOHDJHQFLHV2XUVWXG\
OHDGVWRDVHWRIUHFRPPHQGDWLRQVUHODWHGWRORQJWHUP
VRIWZDUH SUHVHUYDWLRQ DQG &\EHULQIUDVWUXFWXUH VRIW
ZDUHVXVWDLQDELOLW\DQGUHXVDELOLW\
,QWURGXFWLRQ ,Q WKH FXUUHQW GLJLWDO HUD WZR WUHQGV
KDYH EHHQ REVHUYHG )LUVW WKHUH LV DQ LQFUHDVLQJ
DPRXQWRIGLJLWDO LQIRUPDWLRQWKDW LVJHQHUDWHGSUR
FHVVHGDQGUHXVHGLQDOPRVWHYHU\DVSHFWRIRXUOLIH
)RUH[DPSOHGHFLVLRQPDNLQJSURFHVVHVKDYHEHFRPH
OHVVSDSHUEDVHGDQGPRUHGLJLWDO LQIRUPDWLRQEDVHG
WKDQHYHUEHIRUH6HFRQGWKHXQGHUO\LQJWHFKQRORJLHV
VXSSRUWLQJZRUNZLWK GLJLWDO LQIRUPDWLRQ KDYH EHHQ
FKDQJLQJPRUHUDSLGO\WKDQDQ\RWKHUWHFKQRORJ\>@
7KHVH FKDQJHV LQFOXGH QRW RQO\ FRPSXWHU KDUGZDUH
DQGRSHUDWLQJV\VWHPVRIWZDUHEXWDOVRGDWDIRUPDWV
QHWZRUNLQJ FDSDELOLWLHV DQG DSSOLFDWLRQ VRIWZDUH
HJVLPXODWLRQVRIWZDUHGDWDYLHZHUVRUGRFXPHQW
HGLWRUV)ROORZLQJWKHVHWZRWUHQGVLQWKHFRQWH[WRI
GHFLVLRQSURFHVVHVWKHUHLVDQHHGWRLQYHVWLJDWHKRZ
WRGHDOZLWKSUHVHUYDWLRQDQGUHFRQVWUXFWLRQRIGHFL
VLRQSURFHVVHVWKDWDUHVXSSRUWHGE\&\EHULQIUDVWUXF
WXUHLQFOXGLQJGLJLWDOLQIRUPDWLRQVFLHQWLÀFVRIWZDUH
DQGQHWZRUNLQJFDSDELOLWLHV
:KHQLWFRPHVWRSUHVHUYDWLRQDQGUHFRQVWUXFWLRQRI
GHFLVLRQSURFHVVHVRQHÀQGVKLPVHOIDWWKHFURVVURDG
RIPXOWLSOH W\SHVRI UHFRUGV DERXW WKHGHFLVLRQSUR
FHVV)LUVWWKHUHDUHUHFRUGVSUHSDUHGLQWKHSDVWDQG
WKH FRUUHVSRQGLQJ GHFLVLRQ SURFHVVHV WKDW DUH EHLQJ
DQDO\]HGWRGD\6HFRQGWKHUHDUHUHFRUGVDERXWGHFL
([DPLQLQJ3UHVHUYDWLRQDQG5HFRQVWUXFWLRQRI([LVWLQJ6LPXODWLRQ
6RIWZDUH7R8QGHUVWDQG6RIWZDUH6XVWDLQDELOLW\
3HWHU%DMFV\DQG.HQWRQ0F+HQU\1&6$8,8&
VLRQSURFHVVHVWKDWDUHEHLQJSUHSDUHGWRGD\DQGZLOO
EHDQDO\]HGLQWKHIXWXUH7KLUGWKHUHDUHWKHRUHWLFDO
DQGH[SHULPHQWDOVWXGLHVRIKRZUHFRUGVFRXOGEHSUH
SDUHG WRPRUURZ VR WKDW WKH FRUUHVSRQGLQJ GHFLVLRQ
SURFHVVHV FRXOGEH IXOO\ UHFRQVWUXFWHG LQ WKH IXWXUH
2XUZRUNDQDO\]HVGHFLVLRQSURFHVVHVDVEHLQJGRFX
PHQWHGWRGD\ZLWKWKHJRDORIXQGHUVWDQGLQJKRZWKH
GHFLVLRQSURFHVVHVFRXOGEHGRFXPHQWHGLQWKHIXWXUH
WRLPSURYHSUHVHUYDWLRQDQGUHFRQVWUXFWLRQ
,QJHQHUDOZHIRUPXODWHWKHSUHVHUYDWLRQDQGUHFRQ
VWUXFWLRQ SUREOHP XVLQJ &\EHULQIUDVWUXFWXUH DV IRO
ORZV*LYHQDFRPSXWHUDVVLVWHGGHFLVLRQSURFHVVWKDW
LV UHSUHVHQWHG E\ GLJLWDO GDWD VRIWZDUH DQG UHODWHG
GRFXPHQWVQHWZRUNLQJFDSDELOLWLHVIRUDFFHVVLQJGDWD
UHSRVLWRULHVDQGFRPSXWDWLRQDOUHVRXUFHVUHFRUGPDQ
DJHPHQW SUDFWLFHV DQG WKH VRFLRHFRQRPLF HQYLURQ
PHQWZHLQYHVWLJDWHWKHSUHVHUYDWLRQDQGUHFRQVWUXF
WLRQPHWKRGRORJLHV WKDWKDYH WREH LQSODFH LQRUGHU
WRUHFRQVWLWXWHWKHGHFLVLRQSURFHVVODWHULQWLPH7KLV
JHQHUDOGHÀQLWLRQRIWKHSUREOHPLQFRUSRUDWHVWKHNH\
UHVHDUFKDUHDVIRU LQIRUPDWLRQ WHFKQRORJ\VRIWZDUH
VFDODEOH LQIRUPDWLRQ LQIUDVWUXFWXUH KLJK HQG FRP
SXWLQJ VRFLRHFRQRPLF LPSDFW DQGPDQDJHPHQW DQG
LPSOHPHQWDWLRQRIIHGHUDOLQIRUPDWLRQWHFKQRORJ\UH
VHDUFKDVLGHQWLÀHGE\WKH3,7$&FRPPLWWHH>@
7KHJHQHUDOSUREOHPLVWRRFRPSOH[WREHVROYHGGL
UHFWO\ DQG PLJKW EH VXEGLYLGHG LQWR PXOWLSOH VXE
SUREOHPV DGGUHVVLQJ FKDOOHQJHV DVVRFLDWHG ZLWK
SUHVHUYDWLRQRIRQO\RQHFRPSRQHQWDQGRQHW\SHRI
&\EHULQIUDVWUXFWXUH 7KHUHIRUH ZH QDUURZHG GRZQ
RXUIRFXVWRSUREOHPVDVVRFLDWHGZLWKRQO\WKHUHH[
HFXWLRQRIVFLHQWLÀFVLPXODWLRQVRIWZDUHDQGH[SORUHG
WKH FKDOOHQJHV RI UHH[HFXWLRQ LQ WKH FRQWH[W RI WKH
&UDQGRQ0LQHGHFLVLRQSURFHVV
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3UHYLRXVZRUN,QWKHSDVWGHFDGHWKHUHKDVEHHQDQ
LQFUHDVHG DZDUHQHVV RI VRIWZDUH SUHVHUYDWLRQ LVVXHV
>@>@ &RPPXQLWLHV RI VFLHQWLVWV DQG RUJDQL]DWLRQV
KDYH EHFRPH FRQFHUQHG DERXW SUHVHUYLQJ PRYLHV
YLGHRJDPHVDQGHYHQZHEFRQWHQW>@>@)RUH[
DPSOH WKH&RPSXWHU+LVWRU\0XVHXP LQ0RXQWDLQ
9LHZ&$>@KDVHVWDEOLVKHGDVRIWZDUHSUHVHUYDWLRQ
JURXSDQGVWDUWHGWRGHÀQHVRIWZDUHVHOHFWLRQFULWHULD
>@>@7KH,QWHUQHWDUFKLYH>@LVDQRWKHURUJDQL
]DWLRQ WKDWEHJDQSURYLGLQJDUFKLYDOVHUYLFHVIRU WKH
EURZVLQJ RI SDVWZHESDJH FRQWHQWV XVLQJ WKHZD\
EDFNPDFKLQH>@6RPHRUJDQL]DWLRQVOLNHWKH6RIW
ZDUH 3UHVHUYDWLRQ 6RFLHW\ >@ VWDUWHG WR VSHFLDOL]H
LQ WKHSUHVHUYDWLRQRIFRPSXWHUJDPHVRIWZDUH7KH
FRPPRQJRDORIWKHDERYHFRPPXQLW\DQGDJHQF\HI
IRUWVDVZHOODVRXUJRDOLVWRHVWDEOLVKSUHVHUYDWLRQ
DFFHSWDQFHSURFHGXUHVIRUVRIWZDUHRIDQ\NLQGVRWKDW
WKHVRIWZDUHFDQEHUHH[HFXWHGLQWKHIXWXUH
,QWKHSURFHVVRIUDLVLQJDZDUHQHVVVHYHUDOEDVLFDQG
LQWULJXLQJTXHVWLRQVDERXWVRIWZDUHSUHVHUYDWLRQKDYH
EHHQSRVHGZKDWVRFLRHFRQRPLFRUWHFKQLFDOIDFWRUV
LQÁXHQFHG WKHGHYHORSPHQWDQGDGRSWLRQRIVSHFLÀF
W\SHVRI VRIWZDUH>@ZK\SUHVHUYHFHUWDLQSLHFHVRI
VRIWZDUHVXFKDVFRPSXWHUJDPHV>@DQGZKDWVKRXOG
ZHVDYH>@>@"6RPHRIWKHVHTXHVWLRQVDQGFHUWDLQ
DVSHFWVRISUHVHUYDWLRQFRXOGEHDGGUHVVHGE\JRLQJ
WKURXJKUHFRQVWUXFWLRQSURMHFWV7KHUHFRQVWUXFWLRQRI
&KDUOHV%DEEDJH·V'LIIHUHQFH(QJLQH1R LQ
>@>@ZLWKQRFRQWHPSRUDU\RULJLQDOLVVXFKDQH[DP
SOH6LPLODUWR>@RXUZRUNFDQEHYLHZHGDVDUHFRQ
VWUXFWLRQSURMHFWZKHUH WKHJRDO LV WRXQGHUVWDQGWKH
SUHVHUYDWLRQ DQG UHFRQVWUXFWLRQ UHTXLUHPHQWV ZKLOH
DWWHPSWLQJWRUHH[HFXWHVLPXODWLRQVRIWZDUHVXSSRUW
LQJDSDUWLFXODUGHFLVLRQSURFHVVVXFKDVWKH&UDQGRQ
0LQHGHFLVLRQSURFHVV
7KHSUREOHPVWXGLHGDQGWKHRXWFRPHV7KHSURE
OHP LV PRWLYDWHG E\ XQGHUVWDQGLQJ WKH SURFHVV RI
WUDQVIHUULQJ GLJLWDO LQIRUPDWLRQ DERXW GHFLVLRQ SUR
FHVVHVIURPDQ\IHGHUDODJHQF\WR1$5$2QHVXFK
H[DPSOHLVWKHFDVHRIWKH&UDQGRQ0LQH3URMHFW>@
ZKLFKVSDQQHG\HDUVDQGLQYROYHGPXOWLSOHDJHQ
FLHVDQGVWDNHKROGHUV7KHSURMHFWDSSURYDOGHFLVLRQ
SURFHVVUHTXLUHGXQGHUVWDQGLQJRIWKHHQYLURQPHQWDO
HFRORJLFDO K\GURORJLFDO FXOWXUDO DQG ÀQDQFLDO LP
SDFWV 7KH GHFLVLRQ PDNHUV IURP PXOWLSOH GRPDLQV
REWDLQHG VRPH XQGHUVWDQGLQJ RI WKH DERYH E\ UXQ
QLQJVLPXODWLRQSURJUDPVDQGDQDO\]LQJWKHLURXWSXWV
)RUH[DPSOHWKHUHZDVDQHHGWRDVVHVVSURWHFWLRQRI
JURXQGZDWHU UHVRXUFHV$OO VLPXODWLRQ SURJUDPVEH
FDPHRQHSDUWRI WKHGHFLVLRQSURFHVV WRJHWKHUZLWK
LQSXWGDWDDQGSDUDPHWHUÀOHV,QRXUZRUNWKHJRDO
LVWRH[SORUHDVHWRIFULWHULDIRUDFFHSWLQJVLPXODWLRQ
VWXGLHV WR WKH 1DWLRQDO $UFKLYHV 7KH REMHFWLYH RI
WKHDFFHSWDQFHFULWHULDLVWRHQDEOHUHFRQVWUXFWLRQVRI
WKHVHVLPXODWLRQVWXGLHVLQWKHIXWXUHIURPWKHGLJLWDO
LQIRUPDWLRQSUHVHUYHGWRGD\
7KH WHUP ´UHFRQVWUXFWLRQµ KHUH UHIHUV WR WKH UH
H[HFXWLRQ RI WKH &UDQGRQ0LQH 3URMHFW VLPXODWLRQ
VRIWZDUH ZLWK WKH DVVRFLDWHG PHWDGDWD DQG LQSXW
GDWD VHW WR UHFUHDWH WKH VWRUHGRXWSXWV7KH VLPXOD
WLRQ XWLOL]HG VHYHUDO DSSOLFDWLRQV $11,( D XVHU
LQWHUIDFHGHVLJQHG DQGGHYHORSHG WR DVVLVW WKHXVHU
LQDOODVSHFWVRIK\GURORJLFPRGHOLQJDQGDQDO\VHV
FRXOGEHH[HFXWHGDQG LQWHUDFWHGZLWK+RZHYHU LW
ZDV QRW FOHDUZKDW LQWHUDFWLYH LQSXWVZHUH XVHG WR
VHWXSWKHVLPXODWLRQSDUDPHWHUVZGPÀOH7KHNH\
VLPXODWLRQVRIWZDUH+63)ZDVQRWDYDLODEOHLQWKH
DUFKLYHVZHKDG:LWKUHJDUGVWRGDWDÀOHVZHUHVH
OHFWHG IRU WKH UHFRQVWUXFWLRQ DFFRUGLQJ WR WKH XVHU
PDQXDOÀOHVZLWKH[WHQVLRQVXFLZGPSOWH[VDQG
HFK8VLQJWKHGDWDZDVGLIÀFXOWDVZHHQFRXQWHUHG
LQFRQVLVWHQFLHV LQ ÀOH QDPLQJ DQG LQFRPSOHWHQHVV
LQ WKH LQSXW GDWD )RU H[DPSOH WKHUHZHUHPLVVLQJ
ZGPSOWDQGRUH[VÀOHV,QDQXWVKHOODOWKRXJKZH
IRXQGVXEVHWVRIUHTXLUHGGDWDÀOHVWKH\GLGQRWPHHW
WKHUHTXLUHPHQWRIWKHVRIWZDUHGXULQJH[HFXWLRQ
3UHOLPLQDU\5HFRPPHQGDWLRQV%DVHRQRXU&UDQ
GRQ0LQHVSHFLÀFUHFRQVWUXFWLRQHIIRUWZHFRQFOXGHG
WKDWDWOHDVWWKHIROORZLQJVWHSVKDYHWRWDNHSODFHEH
IRUHDVXFFHVVIXOUHH[HFXWLRQRIWKHVLPXODWLRQVRIW
ZDUHFRXOGEHDFKLHYHG
% 9HULI\LQSXWDQGRXWSXWÀOHVE\WHVWLQJZLWKLQ
FOXGHGVRIWZDUHIRUSRVVLEOHIRUPDWFRUUXSWLRQ
% ,QFOXGHDEDWFKÀOHRUDVKHOOVFULSWIRUVHWWLQJ
XSWKHHQYLURQPHQWYDULDEOHV
% 'RFXPHQWWKHSODWIRUPVDQGGDWDWKDWWKHVRIW
ZDUHZDVWHVWHGZLWK
% 'HÀQHDFFHSWDEOHGLIIHUHQFHVEHWZHHQSURYLG
HGRXWSXWÀOHVDQGWKHRXWSXWÀOHVREWDLQHGE\
VRIWZDUHUHH[HFXWLRQ
6HHKWWSFRPPXQLW\FRPSXWHUKLVWRU\RUJVFF
6XVWDLQDELOLW\%RRNLQGG $0

)XUWKHU EHIRUH SUHVHUYDWLRQ WKH VRIWZDUH VKRXOG EH
UHH[HFXWHGE\VWDUWLQJZLWKDEDUHERQHVV\VWHPDQG
IROORZLQJ WKH LQVWDOODWLRQ DQG H[HFXWLRQ LQVWUXFWLRQV
WRUHSURGXFHUHVXOWV,WZRXOGEHEHQHÀFLDO WRHVWDE
OLVKIRUPVVSHFLÀFWRVRIWZDUHDFFHSWDQFHWKDWZRXOG
SURYLGHDQLQYHQWRU\RIUHFRUGFRQWH[WDQGFRQWHQWDV
ZHOODVDVRIWZDUHH[HFXWLRQWUDLOHJODVWDFFHVVHG
ODVW H[HFXWHG ,WKDVEHHQ VXJJHVWHG WKDW WKHXVHRI
IRUHQVLFWRROV>@FRXOGEHXVHGWRUHFRYHUVRPHRI
WKLVLQIRUPDWLRQ,WLVDSSDUHQWWKDWÀOOLQJWKHVRIWZDUH
FRQWH[WDQGFRQWHQW IRUPVPLJKWEHDQH[WUDEXUGHQ
IRUDJHQFLHVXVLQJVRIWZDUHPDQDJLQJVRIWZDUHYHU
VLRQV DQG SUHVHUYLQJ WKH VRIWZDUH:H IRUHVHH VRIW
ZDUHVXVWDLQDELOLW\DQGUHXVDELOLW\LQDXWRPDWLQJWKH
LQIRUPDWLRQJDWKHULQJ WKDWZRXOGKDYH WREHHQWHUHG
RWKHUZLVHLQWRWKHVRIWZDUHFRQWH[WDQGFRQWHQWIRUPV
7KHDXWRPDWLRQFRXOGEHDFFRPSOLVKHGE\GHVLJQLQJ
VHOIGHVFULELQJ ZRUNÁRZ HQYLURQPHQWV VXFK DV &\
EHULQWHJUDWRUZKHUH WKH GDWD VHWV VRIWZDUH DQG H[
HFXWLRQVDUHDXWRPDWLFDOO\DQQRWDWHG:KLOHWKHUHDUH
PDQ\ SHUVSHFWLYHV RQ WKH SUREOHP RI VRIWZDUH VXV
WDLQDELOLW\DQGVHYHUDODSSURDFKHVWKHUHLVDQHHGIRU
FRPSOHWHLQIRUPDWLRQLQWHUPVRIELQDU\H[HFXWDEOHV
LQSXWVRXWSXWVWRFRPSDUHWRDQGDGHTXDWHGRFXPHQ
WDWLRQWRDOORZIRUIXWXUHUHH[HFXWLRQ
5HIHUHQFHV
>@+/RZRRG´3OD\LQJ+LVWRU\ZLWK*DPHV6WHSV
WRZDUGV +LVWRULFDO$UFKLYHV RI &RPSXWHU *DPLQJµ
WKH (OHFWURQLF 0HGLD *URXS$QQXDO 0HHWLQJ RI WKH
$PHULFDQ ,QVWLWXWH IRU&RQVHUYDWLRQRI+LVWRULF DQG
$UWLVWLF:RUNV3RUWODQG2UHJRQ-XQH
>@/6KXVWHN´:KDW6KRXOG:H&ROOHFWWR3UHVHUYH
WKH+LVWRU\RI6RIWZDUH",((($QQDOVRIWKH+LVWRU\
RI&RPSXWLQJ3XEOLVKHGE\WKH,(((&RPSXWHU6RFL
HW\2FWREHU²'HFHPEHUSS
>@ 'RURQ ' 6ZDGH ´+LVWRULFDO 5HFRQVWUXFWLRQVµ
,((($QQDOV RI WKH+LVWRU\ RI&RPSXWLQJ YRO 
QRS-XO\6HSWHPEHU
>@ ' 6ZDGH ´&ROOHFWLQJ 6RIWZDUH 3UHVHUYLQJ ,Q
IRUPDWLRQ LQDQ2EMHFW&HQWUHG&XOWXUHµ+LVWRU\RI
&RPSXWLQJ6RIWZDUH,VVXHV6SULQJHUSS

>@0&DPSEHOO.HOO\´6RIWZDUH3UHVHUYDWLRQ$F
FXPXODWLRQDQG6LPXODWLRQµ,((($QQDOVRIWKH+LV
WRU\RI&RPSXWLQJYROQRSS
>@ -DPHV: &RUWDGD ´5HVHDUFKLQJ WKH +LVWRU\ RI
6RIWZDUH IURP WKHVµ ,((($QQDOVRI WKH+LV
WRU\RI&RPSXWLQJYROQRSS-DQ0DU

>@50RRUH-)-DMDDQG5&KDGGXFN´0LWLJDW
LQJ5LVNRI'DWD/RVVLQ3UHVHUYDWLRQ(QYLURQPHQWVµ
3URFHHGLQJVRIWKHQG,(((WK1$6$*RGGDUG
&RQIHUHQFHRQ0DVV6WRUDJH6\VWHPVDQG7HFKQROR
JLHV0667·$SULO3DJHV²
>@ ´,QIRUPDWLRQ7HFKQRORJ\5HVHDUFK ,QYHVWLQJ LQ
2XU)XWXUH3,7$&3UHVLGHQW·V,QIRUPDWLRQ7HFKQRO
RJ\ $GYLVRU\ &RPPLWWHH 5HSRUWµ )HE  
1DWLRQDO &RRUGLQDWLRQ 2IÀFH IRU &,& 85/ KWWS
ZZZQLWUGJRYSLWDFUHSRUWSLWDFBUHSRUWSGI
>@ 6RIWZDUH 3UHVHUYDWLRQ DW WKH &RPSXWHU +LVWRU\
0XVHXP85/KWWSZZZFRPSXWHUKLVWRU\RUJ
>@ ,QWHUYLHZZLWK 6HOODP ,VPDLO &XUDWRU RI 6RIW
ZDUH µ6RIWZDUH3UHVHUYDWLRQDW WKH&RPSXWHU+LV
WRU\0XVHXPµ7KH'R'6RIWZDUH7HFK85/KWWS
ZZZVRIWZDUHWHFKQHZVFRPVWQLVPDLOKWPO
>@,QWKH´7KH$WWLF	WKH3DUORU$:RUNVKRSRQ
6RIWZDUH&ROOHFWLRQ3UHVHUYDWLRQ	$FFHVVµ&RP
SXWHU+LVWRU\0XVHXP0RXQWDLQ9LHZ&$0D\
85/KWWSFRPPXQLW\FRPSXWHUKLVWRU\RUJ
VFFZRUNVKRS&+0B$WWLFB3DUORUB:RUNVKRSB3UR
FHHGLQJVB0D\SGI
>@7KH,QWHUQHW$UFKLYH85/KWWSZZZDUFKLYH
RUJDERXWDERXWSKS
>@7KH,QWHUQHW$UFKLYH²:D\EDFNPDFKLQH85/
KWWSZZZDUFKLYHRUJZHEZHESKS
>@ 7KH &ODVVLF 6RIWZDUH 3UHVHUYDWLRQ 3URMHFW
&/$6385/KWWSZZZDUFKLYHRUJGHWDLOVFODVS
>@6X6KLQJ&KHQ´7KH3DUDGR[RI'LJLWDO3UHVHU
YDWLRQµ&RPSXWHUSS
>@7KH+LVWRU\RIWKH&UDQGRQ0LQH3URMHFW85/
KWWSGQUZLJRYRUJHVVFLHQFHFUDQGRQ
>@ -RKQ - /$GDSWLQJ([LVWLQJ7HFKQRORJLHV IRU
'LJLWDOO\$UFKLYLQJ3HUVRQDO/LYHVL35(6
KWWSLVGDQFVDXLXFHGXF\EHULQWHJUDWRU
6XVWDLQDELOLW\%RRNLQGG $0

$%675$&7
7KLVSDSHUHQWDLOVKRZWKH)HGRUD3URMHFWHQFRXUDJHV
5	'LQDGYDQFHGHOHFWURQLFVGHVLJQWKURXJKLWV)HGRUD
(OHFWURQLF /DERUDWRU\ )(/ SODWIRUP )HGRUD KDV
RSWHGDGLIIHUHQWDSSURDFKLQWKHGHYHORSPHQWRIVXFK
KLJKHQG KDUGZDUH GHVLJQ DQG VLPXODWLRQ SODWIRUP
7KLV DSSURDFK IRFXVHV PDLQO\ RQ SURYLGLQJ RSHQ
VRXUFH('$VROXWLRQVWRPHHWVHYHUDOKLJKHQGGHVLJQ
ÁRZV DQGPHWKRGRORJLHV UDWKHU WKDQ WKH WUDGLWLRQDO
RSHQVRXUFHPHWKRGUDQGRPSDFNDJLQJSURFHVV
,1752'8&7,21
7KHUHDUHPDQ\RSHQVRXUFH(OHFWURQLF'HVLJQ$XWR
PDWLRQWRROVRQWKHLQWHUQHW7KHVH('$WRROVLQFOXGH
DGYDQFHG VFLHQWLÀFNQRZKRZRI WKH VHPLFRQGXFWRU
LQGXVWU\EURXJKWE\PDQ\SHRSOHIURPYDULRXVFRXQ
WULHV ,Q RUGHU WR GHVLJQ KDUGZDUH IRU WKH UHDO OLIH
WKHVH ('$ VRIWZDUH VKRXOG ÀW LQWR D SDUWLFXODU GH
VLJQÁRZDQGHQVXUHLQWHURSHUDELOLW\2WKHUZLVHWKLV
NQRZOHGJH LV XVHOHVV IRU UHDO OLIH VLWXDWLRQV2Q WKH
RWKHUKDQG WKLVVFLHQWLÀFNQRZOHGJHLV LQFRUSRUDWHG
XQGHUYDULRXVVRIWZDUHODQJXDJHV7KHUHE\LWLVDOVR
YHU\GLIÀFXOWIRUWKHHQGXVHUWRPDLQWDLQVXFKGHVLJQ
ÁRZVDORQJZLWKDQ('$&RQVRUWLXPFRPSDWLEOHRS
HUDWLQJV\VWHP
)(/VWULYHVWROLJKWHQWKHZRUNORDGRIWKHHOHFWURQLF
GHVLJQFRPPXQLW\ZKRVKRXOGRQO\FDUHDERXW WKHLU
FXWWLQJHGJHWHFKQRORJLHVUDWKHUWKDQZDVWLQJWLPHRQ
VRIWZDUH GHSOR\PHQW+HQFH WKH )HGRUD 3URMHFW LQ
FRUSRUDWHVDQGSUHSDUHVWKRVHRSHQVRXUFH('$WRROV
LQWRLWV('$SRUWIROLRWKDWPHHWVWKHFXUUHQW6HPLFRQ
GXFWRU LQGXVWU\·V WUHQG DORQJZLWK DQ ('$&RQVRU
WLXPFRPSDWLEOHRSHUDWLQJV\VWHP)HGRUD
)('25$352-(&7)HGRUD(OHFWURQLF/DELQ
5HVHDUFK	'HYHORSPHQWHQYLURQPHQW
&KLWOHVK*RRUDK)HGRUD(OHFWURQLF/DE$UFKLWHFW
(PDLOFKLWOHVK#IHGRUDSURMHFWRUJ
)HGRUD3URMHFWPRGHOVD6HPLFRQGXFWRUGHVLJQFHQ
WHU DV LWV XVHU EDVH WR SURYLGH WKH EHVW SRUWIROLR IRU
0LFUR1DQR (OHFWURQLF (QJLQHHULQJ GHVLJQ ÁRZV
ZLWK RSHQVRXUFH VRIWZDUH:LWK VXFK DPRGHO ERWK
WKH6HPLFRQGXFWRULQGXVWU\DQG5	'IDFLOLWLHVKDYH
IRUIUHHDQGZLWKRXWDQ\UHJLVWUDWLRQIXOODFFHVVWRWKLV
HOHFWURQLFHQJLQHHULQJSRUWIROLR7KHODWWHUFRYHUVWKH
IROORZLQJÀHOGV
% 9HULORJFRGHJHQHUDWLRQ
% $QDORJ'LJLWDO$6,&GHVLJQDQGFLUFXLWVLPX
ODWLRQV
% 0RGHOLQJ3&%GHVLJQDQG+'/V\QWKHVLV
% 3RVWWDSHRXWFKLSWHVWLQJIDFLOLWLHV
% (PEHGGHG6\VWHPV'HYHORSPHQW
% 9HULÀFDWLRQPHDQV IRU KDUGZDUH GHVFULSWLRQ
ODQJXDJHV9+'/DQG9HULORJ
% 6WDQGDUGFHOOOLEUDULHVVXSSRUWLQJXSWRDIHD
WXUHVL]HRIBP
% ([WUDFWHGVSLFHGHFNVZKLFKFDQEHVLPXODWHG
ZLWKDQ\VSLFHVLPXODWRUV
% ,QWHURSHUDELOLW\ EHWZHHQ YDULRXV SDFNDJHV
LQ RUGHU WR DFKLHYH GLIIHUHQW GHVLJQ ÁRZV
5(6($5&+	'(9(/230(17
(19,5210(17
% 7KH 5HVHDUFK 	 'HYHORSPHQW HQYLURQPHQW
HLWKHUDFDGHPLFRULQGXVWU\RULHQWHGKDVHV
WDEOLVKHGVWURQJWLHVZLWKWKHPDMRU('$YHQ
GRUV7KHVH('$YHQGRUV KDYH UHVRXUFHV WR
LPSURYHWKHLUVRIWZDUHLQWHUPVRI
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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% UXQWLPH DQG DGYDQFHG DOJRULWKPV URXWLQJ
UHWLPLQJSDUDVLWLFFDSDFLWDQFHFDOFXODWLRQV
% LQFOXVLRQRIDQHZLQGXVWU\VWDQGDUG
% FKDUDFWHUL]HGVWDQGDUGFHOOOLEUDULHVRIGLIIHU
HQWWHFKQRORJLHV
'HVSLWH WKRVH DGYDQWDJHV WKH HQGXVHU H[SHULHQFHV
¶9HQGRU /RFN 'RZQ· ZKHQHYHU WKH GHVLJQ SURMHFW
UHTXLUHV LQWHUIDFLQJ ZLWK D VLPXODWRU IURP D GLIIHU
HQWYHQGRURUHYHQKRPHPDGHVFULSWV)(/VWULYHVWR
SURYLGHWKHDSSURSULDWHGHVLJQWRROVZKLFKVXSSRUWLQ
GXVWU\VWDQGDUGGDWDIRUPDWVLQRUGHUWRHOLPLQDWHWKH
VRFDOOHG¶9HQGRU/RFN'RZQ·LVVXH
$OWKRXJK WKH )HGRUD 3URMHFW LV D QRQSURÀW RUJDQL
]DWLRQ)(/VKDUHVWKHVDPHGLIÀFXOWLHVWKHELJ('$
YHQGRUV DUH IDFLQJ:KLOH PDQ\ ('$ YHQGRUV DOVR
XVHRSHQVRXUFHWRROV*187RROFKDLQ-DYD7FO7N
3HUO WR EXLOG WKHLU VRIWZDUH )HGRUD DV WKH OLQX[
GLVWULEXWLRQLVDSHUIHFWJURXQGIRUWKHLUGHYHORSPHQW
VLQFHLWLVDQ('$&RQVRUWLXPFRPSDWLEOH267KHUH
VHDUFKHUWKHUHE\KDVDEHWWHUGHVLJQH[SHULHQFHE\FR
KRVWLQJRSHQVRXUFH('$WRROVDQGFRPPHUFLDO('$
WRROV+HQFH WKHKRPHPDGHDQGSURMHFWGHSHQGHQW
VFULSWV FUHDWHG E\ WKH UHVHDUFKHU GR QRW VXIIHU IURP
REVROHWHRSWLPL]DWLRQVDQGIXQFWLRQVRIGLIIHUHQWFRP
SLOHUVRULQWHUSUHWHUV
6LQFH WKH ODVW WZR\HDUV)HGRUD(OHFWURQLF/DEKDV
EHHQLPSURYHGWRVXSSRUWKDUGZDUHGHVLJQIRUWKHIRO
ORZLQJDSSOLFDWLRQV
% $FDGHPLFDQG5HVHDUFK
% $XWRPRELOH
% 'HIHQVH6SDFH
% 0HGLFDO
7KH XVHUEDVH LV WKXV H[SDQGHG WR ÀW GLIIHUHQW UH
VHDUFKHUV· QHHGV:KLOH WKH GHVLJQ DQG VLPXODWLRQ
WRROVSURSRVHGXQGHU WKH)(/XPEUHOODDUHXVHG WR
GHVLJQYHQGLQJPDFKLQHV5,6&SURFHVVRUVFRQVXP
HUSURGXFWVWKLFNÀOPFLUFXLWVDQGGLIIHUHQWW\SHVRI
SL[HOV)(/LVDUHOLDEOHRSWLRQIRU5	'GHSDUWPHQW
WRFRQVLGHU
5HVHDUFKHUVFDQXVH)(/DVDWHVWEHQFKIRUWKHLUKDUG
ZDUH DOJRULWKPV 6LQFH WKH ('$ VRIWZDUH LV RSHQ
VRXUFH UHVHDUFKHUV GRQ·W KDYH WR UHZULWH WKH ZKROH
VLPXODWRU LQ RUGHU WR YHULI\ WKHLU VSHFLÀF KDUGZDUH
DOJRULWKPV7KH\FDQDOVRXVH)HGRUDDVDFROODERUD
WLYHGHYHORSPHQWSODWIRUPZLWKRWKHU UHVHDUFKHUVRI
GLIIHUHQW LQVWLWXWLRQV ZLWK )HGRUD·V 92,3 VROXWLRQV
5HVHDUFKHUVFDQVKDUHEDFNXSDQGUHWULHYHWKHLUPHD
VXUHPHQWGDWDVHFXUHO\WRJHWKHUZLWKRSHQVRXUFHYHU
VLRQFRQWUROV\VWHPV
$123(16285&(('$&20081,7<%8,/'(5
)(/ZDVVSLQQHGIURPDQRSHQVRXUFHVRIWZDUHFRP
PXQLW\ZLWK WKH VDPH YDOXHV RI WKH )HGRUD 3URMHFW
,WEULGJHVERWKRSHQVRXUFHKDUGZDUHDQGRSHQVRXUFH
VRIWZDUH FRPPXQLWLHV 6XEVHTXHQWO\ PDLQWDLQLQJ D
FRPPXQLW\DURXQG)(/LVVXEMHFWHGWRGHDOZLWKFXO
WXUHFODVKHVEHWZHHQWKHFRPPXQLWLHVEHLQJEULGJHG
2XU DSSURDFK ZLWK )(/ LV WR EXLOG D FRPPXQLW\
DURXQGRSHQVRXUFH('$VROXWLRQVZLWKRSHQVRXUFH
VRIWZDUH7KLVGLIIHUVIURPWKHROGIDVKLRQHGRSHQ
VRXUFH VRIWZDUH FRPPXQLW\·V PHWKRG ZKLFK SUR
SRVHVRQO\RSHQVRXUFH('$VRIWZDUH7KLVROGIDVK
LRQHGPHWKRGGRZQSOD\VWKHYDOXHRIWKHRSHQVRXUFH
('$ FRPPXQLW\ DV LW GRHV QRW LQWHUIDFH ZLWK WKH
ÀHOGDSSOLFDWLRQV7KLVGHIHDWVWKHSXUSRVHRIEHLQJ
DQ('$SURYLGHU
2XUDSSURDFKZLWK)(/WKRXJKLVWRÀQGÀUVW('$VR
OXWLRQVIURPÀHOGSURYHQSUREOHPV7KHVH('$VROX
WLRQVZLOOHYHQWXDOO\OHDGWRDSURSHUVHWRIRSHQVRXUFH
('$ VRIWZDUH WKDWPHHWV WKH GHPDQGV RI WKH ÀHOG
SURYHQSUREOHPV5HVHDUFKHUVQRWRQO\UHFHLYH('$
SRUWIROLRV IURP)(/ EXW DOVR D FRPPXQLW\ WKDW FDQ
OLVWHQWRWKHLUUHDOOLIHSUREOHPVZLWK('$VRIWZDUH
% 7REXLOG VXFK D FRPPXQLW\ ERWK LQVLGH DQG
RXWVLGH )(/ UHTXLUHV D UREXVW LQIUDVWUXFWXUH
DV DPRGHO WR IROORZ 6XFK DPRGHO VKRXOG
KHOS WKH )(/ GHYHORSHUEDVH WR À[ DOO WKH
PHQWLRQHGERWWOHQHFNVDQGWRIRFXVRQ)(/·V
URDGPDS DORQH )HGRUD·V FXUUHQW LQIUDVWUXF
WXUHVHUYHV)(/ZLWKPDQ\IDFLOLWLHVLQWHUPV
RI
% PDUNHWLQJ
% SDFNDJLQJPDLQWHQDQFHDQGUHOHDVH
% VRIWZDUHRSWLPL]DWLRQVDQGVHFXULW\
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7KHRQO\SUREOHPLVWKHWDUJHWLQJXVHUEDVHLVQRWWKH
VDPHDVUHJXODU)HGRUDXVHUEDVH)(/·VXVHUEDVHPD\
QRW YLVLW OLQX[ WUDGHVKRZV DQG WKXV WKHYDOXHRI WKH
RSHQVRXUFH('$VROXWLRQVDUHQRWSURSHUO\FRQYH\HG
WRWKHULJKWXVHUEDVH6LQFH)(/KROGVWKHUHVSRQVLELO
LWLHVRIGRLQJWKHPDUNHWLQJRILWVXSVWUHDPSURMHFWV
QHZZD\VQHHG WREH IRXQG7KDW VDLG LW LV LPSHUD
WLYHWROLQHXS)(/PDUNHWLQJZLWKWKRVHRIELJ('$
YHQGRUV2QHRIWKHRSHQVRXUFHVRIWZDUHFRPPXQLW\
FODVKHV)(/ LJQRUHV LV FRPSHWLWLRQZLWKRWKHU OLQX[
GLVWULEXWLRQV+HQFHZHKDYHDFOHDUURDGPDSIRURXU
PLOHVWRQHV ZKLFK LQ UHWXUQ DOVR KHOSV WKH XVHUEDVH
DFKLHYLQJWKHGHVLJQVLJQRIIVTXLFNO\
&21&/86,21
)HGRUD (OHFWURQLF /DE KDV SURYHG WKDW DGYDQFHG
HOHFWURQLF GHVLJQ LV SRVVLEOH ZLWK RSHQVRXUFH ('$
VRIWZDUH:KLOHLWVXVHUEDVHIRFXVHVRQµWHFKQRORJ\
WRSURGXFWµ WUDQVLWLRQ WKH )HGRUD 3URMHFW FRQWLQXHV
WRVXVWDLQERWKWKHRSHQVRXUFH('$FRPPXQLW\DQG
('$VROXWLRQV IRU WKHEHVWHOHFWURQLFGHVLJQH[SHUL
HQFH7KH('$SRUWIROLR VXSSRUWHGE\)HGRUD(OHF
WURQLF/DEZLOOKHOS LWVXVHUV WRDFKLHYH WKHLUJRDOV
7KLVQHZDSSURDFKRI('$VRIWZDUHGHSOR\PHQWZDV
ZHOOJUHHWHGE\VHYHUDODFDGHPLFLQVWLWXWLRQVLQ,QGLD
)UDQFHDQG8QLWHG6WDWHV7KHQH[WUHOHDVH)HGRUD
(OHFWURQLF /DEZLOO SXVK WKH TXDOLW\ EDUULHU  KLJKHU
WKDQWKHSUHYLRXVUHOHDVHV
$%287)('25$(/(&7521,&/$%
)HGRUD·V(OHFWURQLF/DE>@LVDVXESURMHFWRIWKH)H
GRUD 3URMHFW>@ GHGLFDWHG WR VXSSRUW WKH LQQRYDWLRQ
DQG GHYHORSPHQW RI RSHQVRXUFH ('$ FRPPXQLW\
7KLVDPELWLRXVVXESURMHFWSURYLGHVDFRPSOHWHHOHF
WURQLFODERUDWRU\VHWXSZLWKUHOLDEOHRSHQVRXUFHGH
VLJQWRROVLQRUGHUWRNHHSHQJLQHHUVDQGUHVHDUFKHUV
LQSDFHZLWKFXUUHQWWHFKQRORJLFDOUDFH
5()(5(1&(6
>@KWWSFKLWOHVKIHGRUDSHRSOHRUJ)(/
>@KWWSZZZIHGRUDSURMHFWRUJ
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7KLVSDSHUVXPPDUL]HVP\SHUVRQDOWKRXJKWVRQKRZ
WKH)HGRUD3URMHFWFDQVHUYHDVDPRGHOIRUWKH16)
WRIROORZWRVXVWDLQWKHGHYHORSPHQWDQGZLGHVSUHDG
XVHRIDGLYHUVHHFRV\VWHPRIVFLHQWL¿FVRIWZDUHLQDQ
RSHQDQGWUDQVSDUHQWPDQQHU7KH16)¶VUROHZRXOG
SDUDOOHOWKHRQHZKLFK5HG+DWFXUUHQWO\SOD\VLQWKH
)HGRUD3URMHFWE\PDNLQJNH\LQYHVWPHQWVDQGVHWWLQJ
SURMHFWGLUHFWLRQZKLOHOHDYLQJURRPIRUFRPPXQLW\
WRJURZWKHSURMHFWLQQHZZD\V,¶YHEHHQVHOHFWHGWR
ZULWH WKLVSDSHU IURP WKH)HGRUDSHUVSHFWLYH LQSDUW
EHFDXVHDVDVFLHQWL¿FUHVHDUFKHUDQG)HGRUDFRQWULE
XWRU,VWUDGGOHERWKWKHVFLHQFHDQGVRIWZDUHGHYHORS
PHQWFRPPXQLWLHV,QWKHIROORZLQJGLVFXVVLRQ,IRFXV
RQ WZRDVSHFWVRI WKH)HGRUDSURMHFWVWUXFWXUH , IHHO
DUH PRVW UHOHYDQW WR WKH &, 6RIWZDUH 6XVWDLQDELOLW\
:RUNVKRSJRDOVDQG16)¶VFRUHPLVVLRQ
7KH)HGRUD3URMHFW
7KH )HGRUD 3URMHFW LV D JOREDO SDUWQHUVKLS RI IUHH
VRIWZDUHFRPPXQLW\PHPEHUVPDQDJHGE\5HG+DW
ZKLFKPDNHVNH\ LQIUDVWUXFWXUHDQGUHVRXUFH LQYHVW
PHQWV WR EXLOG FROODERUDWLYH VSDFH DQG LQFXEDWH LQ
QRYDWLYHQHZWHFKQRORJLHVVRPHRIZKLFKPD\ODWHU
EHLQWHJUDWHGLQWR5HG+DWSURGXFWV7KHVHWHFKQROR
JLHVDUHGHYHORSHGLQ)HGRUD¶VFROODERUDWLYHVSDFHDQG
SURGXFHG XQGHU DQ RSHQ VRXUFH OLFHQVH IURP LQFHS
WLRQWRDOORZWKHLUVWXG\DGRSWLRQDQGPRGL¿FDWLRQE\
RWKHUSURMHFWV7KHODUJHVWRIWKHPDQ\IUHHVRIWZDUH
FUHDWLRQV RI WKH )HGRUD 3URMHFW LV WKH )HGRUD GLVWUL
EXWLRQD/LQX[EDVHGRSHUDWLQJV\VWHPWKDWSURYLGHV
XVHUVZLWK DFFHVV WR WKH ODWHVW IUHH DQG RSHQ VRXUFH
VRIWZDUHLQDVWDEOHVHFXUHDQGHDV\WRPDQDJHIRUP
7KH )HGRUD GLVWULEXWLRQ LWVHOI LV FRPSRVHG RIPDQ\
LQGLYLGXDOVRIWZDUHFRPSRQHQWVHDFKZLWKWKHLURZQ
GHYHORSHU FRPPXQLWLHV RXWVLGH RI WKH GLUHFW FRQWURO
RIWKH)HGRUD3URMHFWRU5HG+DW7KH)HGRUD3URMHFW
)HGRUD3URMHFW±8$)*HRSK\VLFDO,QVWLWXWH
'U-HI6SDOHWD
LVVWUXFWXUHGWRDFWDVDFRQGXLWEHWZHHQWKHQHHGVRI
VRIWZDUHXVHUVDQGWKHLQWHUHVWVRIVRIWZDUHGHYHORS
HUVZKHUHERWKJURXSVEHQH¿WIURPWKHLQWHJUDWLRQHI
IRUWVWKDWSURGXFHWKH)HGRUDGLVWULEXWLRQ
7KH)HGRUD3URMHFWLVPRUHWKDQMXVWVRIWZDUHWKRXJK
,W LV D FRPPXQLW\ RI FRQWULEXWRUV ZLWK D YDULHW\ RI
VNLOOVHWVZKRZRUNWRDGYDQFHWKHLQWHUHVWVRIWKHIUHH
FXOWXUHPRYHPHQW ,W¶VQHYHU HQRXJK WRSURGXFH WKH
EHWWHUWHFKQRORJ\7KHUHLVDQHHGWRHQJDJHDQGHGX
FDWHXVHUVRIWKDWWHFKQRORJ\WRHI¿FLHQWO\VSUHDGWKH
EHQH¿WVRILQQRYDWLRQ7KHLQFOXVLYHQDWXUHRIWKH)H
GRUD3URMHFWDLGVLPPHQVHO\DVLWJLYHVQRQFRPSXWHU
SURJUDPPHUVDZD\WRGLUHFWO\LPSDFWWKHVXFFHVVRI
WKHSURMHFWWRHGXFDWHDQGWRSXWWKHWHFKQRORJ\LQQR
YDWLRQVLQWRWKHKDQGVRIDJURZLQJQXPEHURISHRSOH
-XVWDVDVFLHQFHOLWHUDWHVRFLHW\FDQPDNHEHWWHUXVH
RIVFLHQFHLQQRYDWLRQZH¿QGWKDWDVRFLHW\OLWHUDWHLQ
WKHRSHQGHYHORSPHQWSURFHVVFDQPDNHEHWWHUXVHRI
WKHRSHQLQQRYDWLRQEHLQJSURGXFHG
$OOWKHFRPSRQHQWVRIWKH)HGRUDGLVWULEXWLRQDQGWKH
)HGRUD3URMHFW¶VLQIUDVWUXFWXUHVHUYLFHVDUHRSHQDQG
PDGH DYDLODEOH XQGHU 26, DSSURYHG OLFHQVLQJ 7KLV
LVGRQHWRHQVXUHWKDW)HGRUDDOZD\VUHPDLQVIUHHIRU
DQ\ERG\ DQ\ZKHUH WR XVH PRGLI\ DQG GLVWULEXWH
7KLV LV LPSRUWDQW WR WKH FROODERUDWLYH SURFHVV ERWK
LQWHUQDOO\ WR )HGRUD DQG H[WHUQDOO\ IRU SURMHFWV WKDW
)HGRUDGUDZVIURP7KH)HGRUD3URMHFWLVFRPSRVHG
RIKXQGUHGVRILQGLYLGXDOFRQWULEXWRUVDQGGUDZVRQ
WKHZRUNRIWKRXVDQGVRIGHYHORSHUVIURPLQGLYLGXDO
RSHQVRXUFHSURMHFWV7KHDGKHUHQFHWR26,DSSURYHG
OLFHQVLQJPDNHVLWSRVVLEOHIRUSHRSOHWREXLOGRQWKH
ZRUN RI RWKHUVZKLOH OLPLWLQJ WKH FRPSOLFDWLRQV DV
VRFLDWHGZLWK OLFHQVLQJUHVWULFWLRQV3XEOLFVHFWRU LQ
VWLWXWLRQVFRUSRUDWH LQWHUHVWVDQGSULYDWH LQGLYLGXDOV
FDQDOOFRQWULEXWHWRH[WHQGLQJWKHYDOXHDQGEXLOGRQ
HDFKRWKHUVZRUNEHFDXVHWKH\DOOKDYHHTXDODFFHVV
WRXVH WKH WHFKQRORJLHV WKH)HGRUD3URMHFWSURYLGHV
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3ULYDWHSXEOLFFROODERUDWLYHSDUWQHUVKLSVVXFKDVFXW
WLQJHGJH VFLHQFH DQG WHFKQRORJ\ UHVHDUFK WKDW UHO\
RQFRPPRQVRIWZDUHWRIRUPWKHEDVLVRIWKDWFROODER
UDWLRQ EHFRPHPRUH GLI¿FXOW DQGPRUH FRVWO\ZKHQ
WKHVRIWZDUHOLFHQVLQJWHUPVGLVFULPLQDWHEHWZHHQFDW
HJRU\RIFROODERUDWRUV
7KLVIRFXVRQRSHQFROODERUDWLYHGHYHORSPHQWPDNHV
)HGRUDDFHQWHUIRULQQRYDWLRQLQIUHHDQGRSHQVRXUFH
VRIWZDUH7KH)HGRUD FRPPXQLW\ FRQWULEXWHV HYHU\
WKLQJLWEXLOGVEDFNWRWKHIUHHDQGRSHQVRXUFHZRUOG
DQGFRQWLQXHVWRPDNHDGYDQFHVRIVLJQL¿FDQFHWRWKH
EURDGHUFRPPXQLW\DVHYLGHQFHGE\WKHUHJXODUDQG
UDSLG LQFRUSRUDWLRQ RI LWV IHDWXUHV LQWR RWKHU /LQX[
GLVWULEXWLRQV5HJDUGOHVVRIZKLFK/LQX[GLVWULEXWLRQ
\RXXVH\RXDUHUHO\LQJRQFRGHGHYHORSHGZLWKLQWKH
)HGRUD3URMHFW7KH16)FRXOGFKRRVHQREHWWHUJRDO
WKDQWRWDNHDVVWURQJDOHDGHUVKLSUROHLQFROODERUDWLYH
VFLHQFHLQQRYDWLRQDVWKH)HGRUDSURMHFWWDNHVLQWKH
RSHQ FROODERUDWLYH VRIWZDUH HFRV\VWHP7KH NH\ DV
SHFWVRIWKH)HGRUD3URMHFWZKLFKPDNHLWDVXFFHVVIXO
SDUWQHUVKLS EHWZHHQ FRPPXQLW\ DQG EXVLQHVV LQWHU
HVWVLWVRSHQFROODERUDWLYHQDWXUHFRXOGHTXDOO\EHQ
H¿WWKH16)¶VPLVVLRQWRDFWDVDFDWDO\VWIRUVFLHQWL¿F
LQQRYDWLRQZKLFKPD[LPL]HVWKHUHWXUQRQLQYHVWPHQW
WRWKH$PHULFDQSXEOLF
)HGRUDDVD0RGHOIRUWKH16)
7KHUH DUH VRPH VWURQJ SDUDOOHOV EHWZHHQ WKH )HGRUD
SURMHFWDQGWKH16)¶VPLVVLRQDVH[SUHVVHGLQWKHIRXU
16)SULQFLSOHIRXQGDWLRQVRIGLVFRYHU\OHDUQLQJLQ
IUDVWUXFWXUHDQGVWHZDUGVKLS8OWLPDWHO\)HGRUDDLPV
WRJURZDQGVXVWDLQWKHHFRV\VWHPRIRSHQVRXUFHGH
YHORSPHQWGULYLQJIRUZDUGVRIWZDUHLQQRYDWLRQIURP
ZKLFK HYHU\RQH FDQ EHQH¿W DQG RQ ZKLFK WKH\ FDQ
FRQWLQXDOO\ EXLOG7KH16)¶VPLVVLRQ LV WR VLPLODUO\
DGYDQFHVFLHQFHLQQRYDWLRQ7KH16)FDQDQGVKRXOG
XVH WKH)HGRUD3URMHFW DV D EOXHSULQW IRU SROLF\ DQG
LQIUDVWUXFWXUHDQGDVDVWDUWLQJSRLQWIRUDQ16)PDQ
DJHG LQLWLDWLYH$OWKRXJK WKH16)JRDO RIPDQDJLQJ
UHVRXUFHVIRUKLJKO\FROODERUDWLYHDQGLQQRYDWLYHVFL
HQFHZLOO XQGRXEWHGO\ SUHVHQW FKDOOHQJHV IRUHLJQ WR
WKH)HGRUD3URMHFWLWVHOIWKH)HGRUD3URMHFW¶VDSSURDFK
WRVROYLQJFKDOOHQJHVVKRXOGVWLOOEHYHU\UHOHYDQW
2SHQ,QIUDVWUXFWXUH,QYHVWPHQWV7DUJHWLQJ
(QKDQFHG&ROODERUDWLRQ
7KHPRVWFULWLFDODVSHFWRIWKH)HGRUD3URMHFW¶VVXFFHVV
LVRSHQO\GHYHORSHGLQIUDVWUXFWXUHVHUYLFHVWKDWDLGLQ
DOO VWDJHV RI WKH RSHQ VRXUFH VRIWZDUH GHYHORSPHQW
SURFHVV 5HG +DW LQYHVWV LQWR )HGRUD LQIUDVWUXFWXUH
ZKLFKORZHUVWKHEDUULHURQFROODERUDWLRQIRUWKHHQWLUH
)HGRUDFRPPXQLW\6RPHRIWKDWLQIUDVWUXFWXUHLVXVHG
LQEXLOGLQJDQGGLVWULEXWLQJ)HGRUD VRIWZDUHEXW WKH
VHUYLFHVPDLQWDLQHGE\WKH3URMHFWDOVRLQFOXGHDUDIWRI
FROODERUDWLYHKRVWLQJVHUYLFHVDW)HGRUD+RVWHGKWWS
IHGRUDKRVWHGRUJIRUVRIWZDUHGHYHORSPHQWQRWQHFHV
VDULO\WLHGWRWKHGLVWULEXWLRQLWVHOI)HGRUD+RVWHGSUR
YLGHVKRVWLQJDQGVXSSRUWVHUYLFHVIRULQGLYLGXDOVRIW
ZDUHSURMHFWVZKLFKORZHUVWKHEXUGHQRQLQGLYLGXDOV
VWDUWLQJDQHZGHYHORSPHQWHIIRUW,QDGGLWLRQWKH)H
GRUDSURMHFWPDLQWDLQV LQIUDVWUXFWXUHIRUFRPPXQLFD
WLRQVXFKDVPDLOLQJOLVWVFROODERUDWLYHGRFXPHQWDWLRQ
ZLNLDQGD9RLFHRYHU,39R,3VHUYLFH
7KHVH LQIUDVWUXFWXUH LQYHVWPHQWV ORZHU WKH EDUULHUV
WRZDUGVFROODERUDWLRQEXWWKHIDFWWKDWWKH\DUHRSHQ
VRXUFHSURMHFWV DOVR HQFRXUDJHV LQGLYLGXDO FRQWULEX
WRUVWRH[WHQGWKHVHVHUYLFHVDVQHZQHHGVDUHLGHQWL
¿HG)RUH[DPSOHWKH)HGRUDWUDQVODWLRQFRPPXQLW\
KDV EXLOW DQG LQWHJUDWHG D QHZ WUDQVODWLRQ VHUYLFH
7UDQVLIH[WREHWWHUPHHWWKHLURZQQHHGV7KLVZRUN
KDVHYHQVSDZQHGDVHSDUDWHSULYDWHEXVLQHVVHIIRUW
LQGHSHQGHQWRI5HG+DWWRIXUWKHUWKHGHYHORSPHQWRI
WKHWUDQVODWLRQWHFKQRORJ\KWWSZZZLQGLIH[FRP
7KH VXFFHVV HQMR\HG E\ WKH )HGRUD 3URMHFW FOHDUO\
GHPRQVWUDWHVWKHQHHGIRUWKH16)WRLQYHVWKHDYLO\LQ
LQIUDVWUXFWXUH WKDW IDFLOLWDWHV FROODERUDWLRQ IRU VFLHQ
WL¿FUHVHDUFKHUVDQGWKHVKDULQJRIGDWDWRROVDQGUH
VXOWV$QRSHQKLJKSHUIRUPDQFHFRPSXWLQJLQIUDVWUXF
WXUH LV RQH DUHD LQZKLFK WDUJHWHG16) LQYHVWPHQWV
FRXOGHIIHFWLYHO\PLPLFWKH)HGRUD3URMHFWDSSURDFK
DQGHYHQSRWHQWLDOO\FRRUGLQDWHZLWKWKHVRIWZDUHGH
YHORSPHQWRQJRLQJLQ)HGRUD$QRWKHUSRWHQWLDODUHD
RIVLJQL¿FDQWRYHUODSLVWKHHVWDEOLVKPHQWRIDQ16)
FRRUGLQDWHGFROOHFWLRQRIRSHQGDWDYLVXDOL]DWLRQDQG
DQDO\VLVWRROVWKDWHQFRXUDJHVWKHHVWDEOLVKPHQWRID
H[WHQVLEOHEHVWRIEUHHGGDWDDQDO\VLVWRRONLW
7KHUH DUH KRZHYHU RWKHU FKDOOHQJHV XQLTXH WR WKH
16)¶VPLVVLRQZLWKQRH[LVWLQJ)HGRUDLQIUDVWUXFWXUH
SDUDOOHOEXWLQZKLFKDQHPSKDVLVRQORZHULQJEDUUL
HUVWRFROODERUDWLRQVWLOODSSOLHV2QHVXFKFKDOOHQJH
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LV GDWD DUFKLYLQJ7KH16)PD\QHHG WR LQYHVW LQ D
ORQJWHUPFHQWUDOL]HGGDWDKRVWLQJUHSRVLWRU\DQGWR
GHYHORS D VHW RI FOLHQW SROLFLHV IRU GDWD VXEPLVVLRQ
DQGUHWULHYDO7KLVUHSRVLWRU\ZRXOGORZHUWKHEDUULHU
WR FROODERUDWLYH VFLHQFH XVLQJ16) IXQGHG GDWDVHWV
DQGHQVXUHWKHDFFHVVLELOLW\RIGDWDEH\RQGWKHIXQG
LQJ KRUL]RQ RI WKH LQLWLDO FROOHFWLRQ HIIRUW'LIIHUHQW
YLUWXDOREVHUYDWRU\LQLWLDWLYHVFRXOGWKHQEHEXLOWHQ
FRPSDVVLQJVXEVHWVRI WKH LQIRUPDWLRQVWRUHG LQ WKLV
UHSRVLWRU\6XFKDUHSRVLWRU\FRXOGKRVWSULPDU\GDWD
DQGDVVRFLDWHGDQDO\VLVUHVXOWVZLWKDSSURSULDWHDWWUL
EXWLRQKLVWRULHVDFFRXQWLQJIRUHDFKVWHSRIWKHFROODE
RUDWLYHSURFHVVIRUXVHLQSXEOLFDWLRQVDQGRWKHUFRP
PXQLFDWLRQV7KLVUHSRVLWRU\PD\EHDEOHWROHYHUDJH
WKHJURZLQJH[SHULHQFHZLWKGLVWULEXWHGYHUVLRQFRQ
WUROV\VWHPVLQXVHQRZLQ WKHRSHQVRXUFHVRIWZDUH
HFRV\VWHP ZKLFK SURGXFH DXWKRULWDWLYH DWWULEXWLRQ
UHFRUGVIRUKLJKO\FROODERUDWLYHZRUN
0DQDJLQJ&RPSHWLWLRQDQG'LYHUVLW\
7RDODUJHH[WHQW)HGRUDGRHVQRWDWWHPSWWRPLFUR
PDQDJHZKDWLQGLYLGXDOFRQWULEXWRUVZRUNRQLQDQHI
IRUWWRSLFNZLQQLQJWHFKQRORJLHV%HFDXVHRIWKHZD\
)HGRUDLVVWUXFWXUHGWKHSURMHFWLVDEOHWRDFFRPPR
GDWHDZLGHGLYHUVLW\RIVRIWZDUHDWPRVWOHYHOVRIWKH
)HGRUD GLVWULEXWLRQ0RVW FRPPXQLW\PHPEHUZRUN
RQZKDW WKH\ZDQW WRZRUNRQ IRUZKDWHYHU UHDVRQV
WKH\FKRRVHDQGLQGLYLGXDOVVRIWZDUHFRPSRQHQWVGLH
RXW RU ÀRXULVK EDVHG RQ LQWHUHVW*RRG LGHDV FURVV
SROOLQDWHDW WKHFRVWRIKDYLQJPXOWLSOH LPSOHPHQWD
WLRQVWKDWGXSOLFDWHHIIRUWWRVRPHH[WHQW$NH\VHWRI
)HGRUDVWDIINHHSWKHSURFHVVHVPRYLQJDQGWKHFRO
ODERUDWLYH LQIUDVWUXFWXUHRSHUDWLQJEXW IRUPRVWSDUW
FRQWULEXWRUV ZRUN RQ WKH SLHFHV RI WHFKQRORJ\ WKH\
¿QGPRVW FRPSHOOLQJ ZKHWKHU LWV IRU SHUVRQDO UHD
VRQVRU WKH\DUHEHLQJSDLGE\ WKHLUHPSOR\HU WRGR
WKHZRUN
2YHUWLPHWKH16)PD\GHYHORSDSUHIHUHQFHIRURQH
WHFKQRORJ\RYHUDQRWKHUWREXLOGRQZKHQFKRRVLQJ
WR IXQG DGGLWLRQDO WRRO GHYHORSPHQWRU WR LQWHJUDWH
WRROV LQWR D FRKHVLYH IUDPHZRUN :KDW VRIWZDUH
FRPSRQHQWV WR IXQG GLUHFWO\ FDQ EH D FRPSOLFDWHG
DVVHVVPHQW LQYROYLQJ DQ XQGHUVWDQGLQJ RI SURMHFW
PRPHQWXPDQGRYHUDOOKHDOWK(YHQLIVXFKDSUHIHU
HQFHLVHVWDEOLVKHGZKHQSRVVLEOH LW LVDSSURSULDWH
WR OHDYH URRPLQ WKHVKDUHG LQIUDVWUXFWXUH IRUFRP
SHWLQJ LGHDVRUDOWHUQDWLYH LPSOHPHQWDWLRQV WRH[LVW
HYHQ LI WKH\ DUH QRW D IXQGLQJ SULRULW\$OWHUQDWLYH
DSSURDFKHVFDQEHIHUWLOHJURXQGIRUQHZLGHDVHYHQ
ZKHQFRGHUHXVHLVSUHIHUUHG
%XWLWVQRWDOZD\VWKHFDVHWKDWGLIIHUHQWFRPSHWLQJ
VRIWZDUHSURMHFWVFDQZRUNVLGHE\VLGHLQDQLQWHJUDW
HGZD\)RUWKHVHFDVHV)HGRUDKDVGHYHORSHGDIHD
WXULQJSURFHVVDVVRFLDWHGZLWKWKHWLPHEDVHGUHOHDVHV
ZKLFK OHWXV HYDOXDWHKRZDQGZKHQPDMRU FKDQJHV
DUH LQWURGXFHG$FRPPLWWHHRIHOHFWHG)HGRUDFRP
PXQLW\PHPEHUV UHYLHZ WKH IHDWXUH UHTXHVWV IRUDS
SOLFDELOLW\DQGLPSDFW,IWKH16)ZHUHWRFRPPLWWR
DQ LQWHJUDWHGVRIWZDUHGHOLYHUDEOH VXFKDQGDQDO\VLV
WRRONLWRUD+3&UHIHUHQFHSODWIRUPWKHIHDWXUHUHYLHZ
XVHGLQWKH)HGRUDGLVWULEXWLRQUHOHDVHSURFHVVPLJKW
DSSO\WRWKH16)HIIRUW
6XPPDU\
,QVXPPDU\,EHOLHYHWKDW)HGRUD3URMHFWPDNHVIRU
DZRUWKZKLOH UHIHUHQFHPRGHO IRU RUJDQL]LQJ D VXV
WDLQDEOHKLJKO\FROODERUDWLYHSURMHFWWKDWLQFRUSRUDWHV
GLYHUVH FRPPXQLW\ LQWHUHVWV DQG SD\V GLYLGHQGV IRU
ERWKSXEOLFDQGSULYDWHVHFWRUFRQWULEXWRUV,KDYHVR
IDUKLJKOLJKWHGRQO\WZRDVSHFWVRIWKH)HGRUD3URMHFW
VWUXFWXUHWKDWWKH16)FRXOGXVHDVDEOXHSULQWLQLWV
RZQHIIRUWVWRPDQDJHDVXVWDLQDEOHHFRV\VWHPIRUVFL
HQWL¿FVRIWZDUHGHYHORSPHQW7KHUHDUHRWKHUDVSHFWV
RIWKH)HGRUD3URMHFWVXFKDVWKHJRYHUQDQFHPRGHO
DQGWKHWLPHEDVHGUHOHDVHF\FOHWKDWWKH16)FRXOG
DGDSWWRVHUYHLWVRZQJRDOVEXWZRXOGUHTXLUHDGGL
WLRQDOGLVFXVVLRQEH\RQGWKHVSDFHSURYLGHGIRUKHUH
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,QWURGXFWLRQ
7KH86F\EHULQIUDVWUXFWXUHLQLWLDWLYHDQGLWVSUHGH
FHVVRUVKDYHSURGXFHGDZHDOWKRIQHZVRIWZDUHDQG
UHODWHGWHFKQRORJLHVIRUODUJHVFDOHHVFLHQFHUHVHDUFK
EXWWKHLUORQJWHUPVXVWDLQDELOLW\DQGYDOXHLVVWLOOXQ
FOHDU0XFKRI WKLV VRIWZDUH LV H[SHQVLYH WRGHVLJQ
SURGXFHVXSSRUWPDLQWDLQDQGXVHDQGDGRSWLRQFDQ
EHYHU\VORZGXHWRDYDULHW\RIIDFWRUVLQFOXGLQJFRP
SOH[LW\RIXVHDQGGLI¿FXOW\UHDFKLQJDQGVXSSRUWLQJ
WKH WHQV RI WKRXVDQGV RI LQGLYLGXDO UHVHDUFKHUVZKR
DUHSRWHQWLDODGRSWHUV
6RIWZDUHVXVWDLQDELOLW\LQFOXGHVDWOHDVWWKUHHGLPHQ
VLRQV LQLWLDO GHYHORSPHQW DQG RQJRLQJ LQQRYDWLRQ
PDLQWHQDQFHDQGVXSSRUWRYHUWLPHRXWUHDFKDQGVXF
FHVVIXO GHSOR\PHQW WR WKH LQWHQGHG DXGLHQFH RI VFL
HQWLVWVDQGHQJLQHHUV,IDQ\RQHRIWKHVHGLPHQVLRQV
LVPLVVLQJRUIDLOVWKHQWKHHQWLUHHQGHDYRUIDLOVEXW
IXQGLQJWRGD\WHQGVWRIRFXVRQO\RQWKH¿UVWGLPHQ
VLRQDQGQRWHQRXJKSODQQLQJRUUHVRXUFHVDUHDSSOLHG
WRWKHRWKHUV,QIDFWWKH³ODVWPLOH´SUREOHPRIUHDFK
LQJLQGLYLGXDOVFLHQWLVWVDQGHQJLQHHUVZLWKLQQRYDWLYH
WHFKQRORJ\DSSHDUVWREHWKHELJJHVWVWXPEOLQJEORFN
WRORQJWHUPVXVWDLQDELOLW\
7KHVHGLPHQVLRQVDSSO\ WRVRIWZDUH WKDW LVFHQWUDOO\
PDQDJHGRUGLVWULEXWHGYLVLEOHWRUHVHDUFKHUHQGXV
HUVRUQRW(YHQVRIWZDUHWKDWLVFHQWUDOL]HGDQGLQYLV
LEOHWRLWVHQGXVHUVQHHGVWRKDYHPHDVXUDEOHYDOXHWR
WKRVHXVHUVWRDWWUDFWWKHUHVRXUFHVUHTXLUHGIRURQJR
LQJVXSSRUWDQGPDLQWHQDQFH+RZHYHU WKHGLIIHUHQW
GLPHQVLRQVZRUNEHVWLQGLIIHUHQWPRGHV)RUH[DP
SOH VRIWZDUH GHYHORSPHQW FDQ EH HLWKHU FHQWUDOL]HG
RU GHFHQWUDOL]HG RXWUHDFK DQG VXSSRUW WR HQG XVHUV
LVEHVWGRQHORFDOO\EXWFRPPXQLW\PDQDJHPHQWDQG
VXSSRUWLVEHVWDFKLHYHGZLWKDFHQWUDOL]HGPRGHO7KH
VROXWLRQWRF\EHULQIUDVWUXFWXUHVXVWDLQDELOLW\QHHGVWR
/RQJWHUP6XVWDLQDELOLW\IRU&\EHULQIUDVWUXFWXUH6RIWZDUH
/HVVRQVIURPWKH/LEUDU\&RPPXQLW\
0DF.HQ]LH6PLWK$VVRFLDWH'LUHFWRUIRU7HFKQRORJ\0,7/LEUDULHV
)HEUXDU\
UHFRJQL]HWKHK\EULGDQGÀH[LEOHQDWXUHRIWKHRYHUDOO
V\VWHPDQGIXQGWKHGLVWLQFWSDUWVGLIIHUHQWO\
7KH([DPSOHRI,QVWLWXWLRQDO5HSRVLWRULHV
6WDUWLQJLQWKH\HDUUHVHDUFKXQLYHUVLWLHVEHJDQ
SURGXFLQJ DQG GHSOR\LQJ ³LQVWLWXWLRQDO UHSRVLWRU\´
HQWHUSULVHV\VWHPVWRFDSWXUHGHVFULEHPDQDJHDQG
FXUDWHGLJLWDOUHVHDUFKRXWSXWSULPDULO\UHVHDUFKSXE
OLFDWLRQVEXWDOVR LQFOXGLQJPXOWLPHGLDDQGUHVHDUFK
GDWDDVVHWV ,QVWLWXWLRQDO UHSRVLWRULHV OLNHPXFKF\
EHULQIUDVWUXFWXUH FRPELQH RIIWKHVKHOI FRPSRQHQWV
GDWDEDVHV VHDUFK HQJLQHV PDUNXS ODQJXDJHV DQG
SURFHVVLQJ WRROV:HEEDVHG GDWD YLVXDOL]DWLRQ WRROV
HWFZLWK IHDWXUHVXQLTXH WR WKH UHVHDUFKHQWHUSULVH
6LQFHWKHFRPPRQVRIWZDUHLVW\SLFDOO\PDLQWDLQHGE\
RWKHUVHFWRUVZLWKVLPLODUQHHGVDQGPRUHUHVRXUFHV±
¿QDQFH HQHUJ\ WUDQVSRUWDWLRQ ± WKH GHVLJQ JRDO IRU
LQVWLWXWLRQDOUHSRVLWRULHVZDVWRPLQLPL]HWKHDPRXQW
RIVRIWZDUHWKDWUHTXLUHVRQJRLQJPDLQWHQDQFHE\WKH
UHVHDUFKFRPPXQLW\
7KH PDMRU LQVWLWXWLRQDO UHSRVLWRU\ SODWIRUPV ± FXU
UHQWO\'6SDFH)HGRUDDQG(3ULQWV±DUHFRPSOHWHO\
RSHQVRXUFHVRIWZDUHDQGKDYHDFKLHYHGDUHPDUNDEOH
GHJUHHRIDGRSWLRQLQWKHSDVWVL[\HDUV$OPRVWHYHU\
UHVHDUFKXQLYHUVLW\RURWKHUUHVHDUFKJHQHUDWLQJRUJD
QL]DWLRQ LQ WKHZRUOG UXQVRQHRI WKHVH UHSRVLWRULHV
W\SLFDOO\DWWKHUHVHDUFKOLEUDU\ZLWKVXSSRUWIURPWKH
LQVWLWXWLRQ¶V,7GHSDUWPHQW
:KDWFDXVHGWKHEURDGDGRSWLRQRI WKHVHV\VWHPVLQ
WKHUHVHDUFKFRPPXQLW\"
(QVXULQJVXSSRUWIRUVFLHQWL¿FDQGHQJLQHHULQJFRP
PXQLW\VWDQGDUGVHJIRUGDWDHQFRGLQJEUDQGUHF
RJQLWLRQ DQG FRQ¿GHQFH LQ WKH VRIWZDUH SURGXFHUV
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HDVHRIXVHDQGDYDLODELOLW\RIVXSSRUW WUDLQLQJDQG
GRFXPHQWDWLRQ RI WKH VRIWZDUH DELOLW\ WR FXVWRPL]H
DQGLPSURYHVRIWZDUHDVQHFHVVDU\DELOLW\WRVZLWFK
WRQHZHUSURGXFWVRYHUWLPH%XWWKHPRVWLPSRUWDQW
IDFWRUZDVLGHQWLI\LQJH[DFWO\WKH³PDUNHW´IRUWKHLQ
IUDVWUXFWXUHDQGKRZWRUHDFKLWDQGSXWWLQJPRUHUH
VRXUFHVLQWRWKHRXWUHDFKDQGVXSSRUWWKDQWKHRULJLQDO
VRIWZDUHGHYHORSPHQWE\VHYHUDORUGHUVRIPDJQLWXGH
7KH VXVWDLQDELOLW\ VWUDWHJ\ IRU LQVWLWXWLRQDO UHSRVLWR
ULHVDGGUHVVHVDOOWKUHHGLPHQVLRQVGHVFULEHGDERYH
)RU'6SDFHDQG)HGRUDVPDOOLQGHSHQGHQWDQGQRQ
SUR¿W IRXQGDWLRQV ZHUH FUHDWHG WR VXSSRUW WKH XVHU
FRPPXQLW\7KHVH IRXQGDWLRQV SURYLGH FRRUGLQDWLRQ
RI GHYHORSPHQW DQG PDLQWHQDQFH ZRUN WKURXJKRXW
WKHXVHUFRPPXQLW\DQGUHSUHVHQWWKHFRPPXQLW\LQ
YDULRXVVHWWLQJVHJSROLF\HIIRUWVVWDQGDUGVJURXSV
H[WHUQDOFRPPXQLWLHVRIVXSSRUWLQJVRIWZDUHVXFKDV
GDWDEDVHDQGVHDUFKHQJLQHVRIWZDUH
1HZVRIWZDUHGHYHORSPHQWDQGLQQRYDWLRQLVIXQGHG
ZLWKQHZPRQH\W\SLFDOO\E\DQLQVWLWXWLRQWKDWXVHV
WKHVRIWZDUHEXWQRWQHFHVVDU\WKHRULJLQDOGHYHORSHU
,Q VRPH FDVHV JURXSV RI LQVWLWXWLRQDO XVHUV IRUP WR
MRLQWO\GHYHORSQHZVRIWZDUHHJIRUDQHZYHUVLRQ
RUPDMRUQHZIHDWXUH
2QJRLQJXVHUVXSSRUWDQGPDLQWHQDQFHDUHSURYLGHG
E\ WKHXVHU FRPPXQLW\ VR WKDW WKHFRVW DQG ULVNDUH
GLVWULEXWHGZLGHO\
 (QG XVHU RXWUHDFK DQG VXSSRUW LV SURYLGHG E\ WKH
VRIWZDUH XVHUV W\SLFDOO\ UHVHDUFK OLEUDU\ VWDIIZKR
DOVRPHDVXUHWKHXVHRIDQGYDOXHWRWKHHQGXVHUVRI
WKHVRIWZDUHWRMXVWLI\RQJRLQJLQYHVWPHQW
5HFRPPHQGDWLRQVWRWKH16)
7KHPRGHORIVPDOOOLJKWZHLJKWLQGHSHQGHQWRUJDQL
]DWLRQVWRPDQDJHVRIWZDUHFRPPXQLWLHVKDVSURYHQ
HIIHFWLYHIRUVRPHFRPSRQHQWVRIF\EHULQIUDVWUXFWXUH
6LQFHVXFKRUJDQL]DWLRQVDUHW\SLFDOO\QRWWKHVRXUFH
RI VRIWZDUH GHYHORSPHQW RU PDLQWHQDQFH LWVHOI D
VXVWDLQDEOHHFRORJ\RIVWDNHKROGHUVFDQGHYHORSWKDW
LQFOXGHFRPPHUFLDOHQWLWLHVFRQWULEXWLQJWRWKHRYHU
DOO KHDOWK RI WKH FRPPXQLW\ -XGLFLRXV RSHQ VRXUFH
VRIWZDUHOLFHQVLQJFDQPDNHWKLVHDVLHUWRHQFRXUDJH
7KHRUJDQL]DWLRQFRRUGLQDWHVDFWLYLWLHVWKURXJKRXWWKH
FRPPXQLW\WRLQVXUHWKDWLQVWLWXWLRQVZKRZLVKWRLQ
QRYDWHFDQUHDFKDWDUJHWDXGLHQFHWRWHVWWKHLGHDDQG
JHWKHOSZLWKDQGDGRSWLRQRIWKHQHZVRIWZDUH
,IWKHVFRSHRIVXFKRUJDQL]DWLRQVLVEURDGHQHGWRLQ
FOXGH RWKHU GLVWULEXWHG DQG UHXVDEOH FRPSRQHQWV RI
F\EHULQIUDVWUXFWXUH LI WKHVH RUJDQL]DWLRQV GLUHFWO\
VXSSRUW WKH LQGLYLGXDO LQVWLWXWLRQV WKDW LQ WKHLU WXUQ
VXSSRUW LQGLYLGXDO UHVHDUFKHUV WKLV ZRXOG FUHDWH D
ÀH[LEOH RUJDQL]DWLRQ WR VXVWDLQ F\EHULQIUDVWUXFWXUH
VRIWZDUH LQGH¿QLWHO\ LQWR WKH IXWXUH 6LQFH VXFK RU
JDQL]DWLRQVFRXOGUHSUHVHQWDZLGHUDQJHRIVRIWZDUH
V\VWHPV DQG ZRXOGQ¶W GHSHQG RQ VRIWZDUH VDOHV RU
JRYHUQPHQWIXQGLQJIRURSHUDWLQJUHYHQXHWKH\FRXOG
DYRLGRYHU]HDORXVSURPRWLRQRIVROXWLRQVWKDWGRQ¶W
PHHWUHVHDUFKHUV¶QHHGV,QIDFW WKHLUVXUYLYDOZRXOG
GHSHQGRQWKHLUHIIHFWLYHQHVVDWPHHWLQJUHVHDUFKHUV¶
QHHGVRYHUWLPHVLQFHWKH\ZRXOGEHPHDVXUHGE\VHU
YLFHWRVFLHQWLVWVUDWKHUWKDQVRIWZDUHGHYHORSPHQW
)LQDOO\ VXFKRUJDQL]DWLRQVZRXOGEH DEOH WRPDUNHW
WKH F\EHULQIUDVWUXFWXUH VRIWZDUH WR VHFWRUV RXWVLGH
VFLHQWL¿FUHVHDUFKZLWKFRPPRQQHHGVHJ¿QDQFLDO
HQHUJ\ WUDQVSRUWDWLRQ WR FUHDWH DQ HYHQ ULFKHU HFR
V\VWHPWRVXSSRUWWKHVRIWZDUHJRLQJIRUZDUG)RUDOO
PDMRU H[LVWLQJ F\EHULQIUDVWUXFWXUH WKDW KDV DFKLHYHG
WUXHVXVWDLQDELOLW\HJWKH,QWHUQHWDQGWKH:HEWKLV
FURVVVHFWRUXWLOLW\ZDVFOHDUO\DNH\WRVXFFHVV
16)IXQGLQJVKRXOGIRFXVRQQHZGHYHORSPHQWDQG
LQQRYDWLRQEXWFRRUGLQDWHGZLWKWKHFRPPXQLW\PDQ
DJHPHQWRUJDQL]DWLRQVWRGLVFRXUDJHWKHSKHQRPHQRQ
RIUHLQYHQWLQJWKHZKHHO$GGLWLRQDOVHSDUDWHIXQGLQJ
FRXOG VXSSRUW RXWUHDFK DQG WUDLQLQJ WR DGRSWLQJ LQ
VWLWXWLRQVDQGWRHQGXVHUUHVHDUFKHUV%\GHFRXSOLQJ
WKHVHWZRZHZRXOGKRSHWRDFKLHYHERWKFRQWLQXHG
LQQRYDWLRQDQGLPSURYHGDGRSWLRQDQGVXVWDLQDELOLW\
RIDWOHDVWVRPHRIWKDWZRUN
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7KHUHDUHPXOWLSOHSDWKVWRVXVWDLQDELOLW\DQGQRRQH
SDWK¿WVDOOSURMHFWV7RPDWFKSDWKVZLWKSURMHFWVRQH
PXVW XQGHUVWDQG IRU HDFK SDWK WR VXVWDLQDELOLW\ WKH
FRQGLWLRQVXQGHUZKLFKLWZLOOVXFFHHGDVZHOODVWKRVH
XQGHUZKLFKLWZLOOIDLODQGWKHQDVFHUWDLQZKLFKW\SHV
RISURMHFWVZLOOÀRXULVKRQWKDWSDWK,QWKLVSRVLWLRQ
SDSHUZHRSHQDGLVFXVVLRQRIVXVWDLQDELOLW\WKURXJK
WKH RSHQ VRXUFH PHWKRG RI VRIWZDUH GHYHORSPHQW
E\UHYLHZLQJOLWHUDWXUHRQWKHPHWKRGDQGE\DVNLQJ
ZKLFKW\SHVRIIXQGHGSURMHFWVDUHDPHQDEOHWRLW
2SHQVRXUFHLVDVPXFKRIDPHWKRGRIVRIWZDUHGH
YHORSPHQWDVLWLVDW\SHRIOLFHQVHDQGLWLVWKHGHYHO
RSPHQWSURFHVVWKDWPXVWEHVXVWDLQDEOH%ULHÀ\VRIW
ZDUH LV GHYHORSHGE\ DGLVWULEXWHGJURXSRI ORRVHO\
RUJDQL]HGYROXQWHHUVXVXDOO\ZLWKRXW¿QDQFLDOFRP
SHQVDWLRQ7KHPHWKRGKDVSURGXFHGVRPHLQQRYDWLYH
KLJKO\VXFFHVVIXOVRIWZDUHDQGLWKDVSLTXHGWKHLQWHU
HVWVRIERWKHFRQRPLVWVHJ/HUQHUDQG7LUROH
DQGRUJDQL]DWLRQDOVFLHQWLVWVHJYRQ+LSSHODQGYRQ
.URJKZKRDVNZK\LWZRUNVDQGKRZLW¿WV
LQWR WKH FRQFHSWXDO IUDPHZRUNV RI HFRQRPLF WKHRU\
DQG RUJDQL]DWLRQ VFLHQFH UHVSHFWLYHO\ 7ZR LVVXHV
HPHUJHZK\SDUWLFLSDWHDQGZKDWDUHWKHVRXUFHVRI
OHDGHUVKLSDQGYLVLRQWKDWNHHSSURMHFWVIRFXVHG"3HR
SOHSDUWLFLSDWHEHFDXVHWKH\QHHGWKHVRIWZDUHDQGDUH
ZLOOLQJWRLQYHVWLQLWEHFDXVHWKH\ZLVKWRJDLQH[SH
ULHQFHWRHQKDQFHFDUHHUSURVSHFWVEHFDXVHWKH\ZLVK
WRÀDXQWVNLOOVWRDWWUDFWSRWHQWLDOHPSOR\HUVRULQYHV
WRUVDQGEHFDXVHWKH\HQMR\WKHZRUN/HDGHUVKLSDQG
YLVLRQ XVXDOO\ FRPH IURP SURMHFW IRXQGHUV RU VPDOO
JURXSVRIVHQLRUGHYHORSHUV7REHVXVWDLQDEOHSURM
HFWVPXVW DWWUDFW D VXI¿FLHQWSRRORIGHYHORSHUV DQG
UHWDLQGHYHORSHUVORQJHQRXJKWRPDLQWDLQFRQWLQXLW\
)RUF\EHULQIUDVWUXFWXUHSURMHFWVZHDVVHUWWKDWWKHSUL
PDU\PRWLYDWLQJIDFWRUWKDWZLOOVXVWDLQRSHQVRXUFH
SURMHFWV LV QHHG IRU WKH SURGXFW DQG ZLOOLQJQHVV WR
LQYHVW LQ LW &DVH VWXGLHV FOHDUO\ LQGLFDWH WKDW QHHG
2SHQ6RXUFH'HYHORSPHQWDVD3DWKZD\WR6XVWDLQDELOLW\
'LFN5HSDVN\DQG5LFK.QHSSHU
3HUYDVLYH7HFKQRORJ\,QVWLWXWH,QGLDQD8QLYHUVLW\%ORRPLQJWRQ,186$
DQGZLOOLQJQHVVWRLQYHVWKDYHEHHQVXI¿FLHQWWRPR
WLYDWHVRPHSURMHFWV+RZHYHU LW LVQRW\HWSRVVLEOH
WRHYDOXDWHREMHFWLYHO\WKHVXLWDELOLW\RIRSHQVRXUFH
GHYHORSPHQW IRU LQGLYLGXDO SURMHFWV EHFDXVHERXQGV
RQWKHFRQGLWLRQVXQGHUZKLFKQHHGDQGZLOOLQJQHVVWR
LQYHVWDUHVXI¿FLHQWWRVXVWDLQSURMHFWVKDYHQRWEHHQ
H[SORUHG
:HDOVRDVVHUWWKDWDPDMRUKXUGOHWREHRYHUFRPHLV
WKHWUDQVLWLRQIURPEHLQJDVXSSRUWHGSURMHFWWRDQLQ
GHSHQGHQWSURMHFW:HGLVFXVVWZRDVSHFWVRIWKHWUDQ
VLWLRQPDLQWDLQLQJWKHFRPPXQLW\RIGHYHORSHUVDQG
WKHFHVVDWLRQRIH[WHUQDOVXSSRUW
7KH LGHDO WUDQVLWLRQ LV RQH LQZKLFK WKH FRPPXQLW\
RIGHYHORSHUVLVXQSHUWXUEHGDWUDQVLWLRQWKDWLVSRV
VLEOHRQO\ LI SURMHFWV HPEUDFHRSHQ VRXUFHGHYHORS
PHQWYHU\HDUO\7KHODWHUWKDWSURMHFWVPRYHWRRSHQ
VRXUFH GHYHORSPHQW WKH JUHDWHU WKH FKDQJH WKDW WKH
GHYHORSPHQW FRPPXQLW\ XQGHUJRHV DQG WKH JUHDWHU
WKHFKDQFHWKDWWKHFRPPXQLW\GLVLQWHJUDWHV7KHPRVW
H[WUHPHWUDQVLWLRQLVRQHLQZKLFKWKHRULJLQDOGHYHO
RSPHQW WHDP DEDQGRQV D SURMHFW VD\ZKHQ IXQGLQJ
UXQVRXWDQGDQHZRSHQVRXUFH WHDPPXVW IRUPWR
VXVWDLQWKHSURMHFW
:KLFKW\SHVRIF\EHULQIUDVWUXFWXUHSURMHFWVDUHDPH
QDEOH WRRSHQ VRXUFHGHYHORSPHQW HDUO\ LQ OLIH":H
DVVHUW WKDW WKH RSHQ VRXUFH SDWK WR VXVWDLQDELOLW\ LV
EHWWHUVXLWHGWRLQIUDVWUXFWXUHSURMHFWVWKDQLWLVWRUH
VHDUFKSURMHFWV7KHJRDORILQIUDVWUXFWXUHSURMHFWVLV
WR FUHDWH VRPHWKLQJXVHIXO WKDWZLOO LQGHHGEHXVHG
DQGWKHUHLVQRUHDVRQWRGHOD\WKHSURFHVVRIEXLOG
LQJ D GLVWULEXWHG FRPPXQLW\ RI GHYHORSHUV ,QGHHG
LQIUDVWUXFWXUHSURMHFWVVKRXOGEHQH¿WIURPWKHHIIRUWV
7KHJRDOVRIUHVHDUFKSURMHFWVRQWKHRWKHUKDQGDUH
WRGHPRQVWUDWHFRQFHSWVDQGWKHDELOLWLHVRIUHVHDUFK
HUV5HVHDUFKHUVWHQGWREHVHFUHWLYHDERXWWKHLUZRUN
HVSHFLDOO\WKHVRXUFHFRGHXQWLOWKH\KDYHPLQHGLWIRU
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SXEOLFDWLRQVDQG WKHQZKHQ WKH\KDYH¿QLVKHGZLWK
LW WKH\DUHUHDG\WRDEDQGRQWKHZRUNDQGPRYHRQ
WRVRPHWKLQJHOVH7KDWLVWKH\DUHSURQHWRRSHQXS
WKHLUZRUN WR WKHRSHQVRXUFHVRIWZDUHGHYHORSPHQW
SURFHVVRQO\YHU\ ODWHXQGHUFRQGLWLRQV WKDWZHEH
OLHYHDUHOHDVWIDYRUDEOHWRVXVWDLQDELOLW\WKURXJKRSHQ
VRXUFH 3DWKZD\V WR VXVWDLQDELOLW\ RWKHU WKDQ RSHQ
VRXUFHDUHSUREDEO\EHWWHUVXLWHGWRUHVHDUFKSURMHFWV
)XQGLQJDJHQFLHVWKDWZLVKWRSXUVXHRSHQVRXUFHIRU
UHVHDUFKSURMHFWVPLJKWSXUVXHLW WKURXJKJUDQWV WKDW
DUHDZDUGHGDIWHUUHVHDUFKKDVEHHQFRPSOHWHGZLWK
WKH XQGHUVWDQGLQJ WKDW RQO\ WKH FRQFHSWV ZLOO KDYH
EHHQGHPRQVWUDWHGDQGWKDWFRGHVZLOOQHHGWREHUH
ZULWWHQ IURP VFUDWFK EHFDXVH UHVHDUFKHUV URXWLQHO\
VDFUL¿FHSULQFLSOHVRIVRIWZDUHHQJLQHHULQJIRUVSHHG
LQGHPRQVWUDWLQJFRQFHSWV
7KH VHFRQG DVSHFW RI WKH WUDQVLWLRQ IURP D VXSSRUW
HGSURMHFWWRDSURMHFWWKDWLVVXVWDLQHGWKURXJKRSHQ
VRXUFH GHYHORSPHQW LV WKH FKDQJH IURP EHLQJ VXV
WDLQHGE\IXQGLQJWREHLQJVXVWDLQHGE\FRQWULEXWLRQV
RIHIIRUW7KHTXHVWLRQVDUHZKDWFRQGLWLRQVDUHQHF
HVVDU\ IRU LQGHSHQGHQFH DQG ZKDW IXUWKHU GHYHORS
PHQWGRIXQGLQJDJHQFLHVZDQWWRVXSSRUW")URPWKH
YLHZSRLQWRIDSURMHFWPRUHIXQGLQJIRUORQJHUSHULRGV
RI WLPH VKRXOG DOZD\V EH EHWWHU EHFDXVH WKH SURMHFW
VKRXOGEHDEOHWRSURGXFHPRUHIXQFWLRQDOLW\VRRQHU
WKDQZLWK OHVV IXQGLQJ$JHQFLHV WKDW VHHN WRPD[L
PL]HWKHDPRXQWRIF\EHULQIUDVWUXFWXUHSURGXFHGRQ
WKHRWKHUKDQGDUHOLNHO\WRIDYRUHDUO\LQGHSHQGHQFH
:HYLHZIXQGLQJGHFLVLRQVDVSROLF\GHFLVLRQVWREH
PDGH E\ WKH DJHQFLHV 1HYHUWKHOHVV ZH HQFRXUDJH
DJHQFLHVWRGHYHORSFOHDUSROLFLHVDQGJXLGHOLQHVUH
JDUGLQJWKHLUFULWHULDIRULQGHSHQGHQFHDQGWKHFHVVD
WLRQRIVXSSRUWIRUSURMHFWVWKDWDUHWREHVXVWDLQHGE\
RSHQVRXUFHGHYHORSPHQW
5HIHUHQFHV
/HUQHU-DQG-7LUROH6RPHVLPSOHHFRQRP
LFV RI RSHQ VRXUFH -RXUQDO RI ,QGXVWULDO(FRQRPLFV

YRQ+LSSHO(DQG*YRQ.URJK2SHQVRXUFH
VRIWZDUHDQGWKH³SULYDWHFROOHFWLYH´LQQRYDWLRQPRG
HOLVVXHVIRURUJDQL]DWLRQVFLHQFH2UJDQL]DWLRQ6FL
HQFH
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2SHQ 6RXUFH VRIWZDUH 266 SUHVHQWV D QXPEHU RI
XQLTXHEHQHÀWV WR WKH&\EHULQIUDVWUXFWXUH&,FRP
PXQLW\ 7KHVH LQFOXGH LQFOXGH ORZ FRVWV IRU VRIW
ZDUHGLVWULEXWLRQDIWHULQLWLDOGHYHORSPHQWDELOLW\WR
DOWHU VRIWZDUH WR ÀW QHZ UHTXLUHPHQWV DFFHVVLELOLW\
RIVRXUFHFRGHHYHQDIWHUSURMHFWVHQGDQGDFROODE
RUDWLYH PRGHO RI GHYHORSPHQW ,Q DGGLWLRQ 266 LV
DGDSWDEOH LQ WKDW FRGH FDQ EH FKDQJHG WRPHHW QHZ
UHTXLUHPHQWVHYHQDWDGLIIHUHQWLQVWLWXWLRQE\DGLI
IHUHQWGHYHORSPHQWWHDPDQGWKHVRXUFHFRGHLVQRW
VXEMHFWWRLQWHOOHFWXDOSURSHUW\UHVWULFWLRQVWKDWZRXOG
PDNHLWXQDYDLODEOHZKHQDYHQGRUFRPSDQ\IDLOVRULV
DFTXLUHGE\DQRWKHUFRPSDQ\:HLGHQWLI\WZRW\SHV
RI FRPPXQLW\ GHYHORSPHQW DURXQG 266 SURMHFWV
WKH SURMHFW FHQWHUHG FRPPXQLW\ DQG WKH IRXQGDWLRQ
FRPPXQLW\ 7KH SURMHFW FHQWHUHG FRPPXQLW\ LV WKH
WUDGLWLRQDOPRGHORI266GHYHORSPHQW LQZKLFKGH
YHORSHUVDQGXVHUVSDUWLFLSDWHLQDVLQJOHSURMHFW7KH
SURMHFWOHDGVXVXDOO\RQHSHUVRQRUDVPDOOJURXSDW
WHPSWVWRDWWUDFWXVHUVDQGGHYHORSHUVLQDQHIIRUWWR
EXLOG D FRPPXQLW\ FHQWHUHG DURXQG WKDW SURMHFW$V
DUHVXOW WKHHQYLURQPHQWRI266SURMHFWVGHYHORSHG
LQ WKLVZD\YDULHV VLJQLÀFDQWO\)RXQGDWLRQFRPPX
QLW\GHYHORSPHQWFUHDWHVJURXSVRISURMHFWVDURXQGDQ
DUHDRI LQWHUHVWIRUH[DPSOHWKH$SDFKH)RXQGDWLRQ
LVFHQWHUHGDURXQG´SURYLGLQJZHEVHUYLFHVµSURYLG
LQJDIUDPHZRUNDURXQGZKLFKQHZSURMHFWVHQWHUWKH
IRXQGDWLRQ YLD DQ DFFHSWDQFH SURFHVV DQG SRWHQWLDO
SDUWLFLSDQWVKDYHDEHWWHUXQGHUVWDQGLQJRIKRZSURM
HFWVZRUNEDVHGRQWKHLU IDPLOLDULW\ZLWKRWKHUSURM
HFWV LQ WKH IRXQGDWLRQ)RU WKH16)XVLQJ WKH IRXQ
GDWLRQFRPPXQLW\PRGHOIRU266GHYHORSPHQWPD\
UHVXOWLQLQFUHDVLQJWKHQXPEHURIVXVWDLQDEOH&,VRIW
ZDUHLQLWLDWLYHV:HSURSRVHWKDWWKHIRXQGDWLRQPRG
HOIRUFRPPXQLW\GHYHORSPHQWPD\KDYHVXEVWDQWLDO
EHQHÀWVIRUWKHGHYHORSPHQWRI&,VRIWZDUHDQGQRWH
WKDWVRPHRIWKHFKDUDFWHULVWLFVRIWKHIRXQGDWLRQFRP
PXQLW\PRGHOUHTXLUHIRUHWKRXJKWDQGHQJDJHPHQWRQ
2SHQ6RXUFH:ULW/DUJH
$GYDQWDJHVRID)RXQGDWLRQ&RPPXQLW\0RGHOIRU&\EHULQIUDVWUXFWXUH
5LFK.QHSSHUDQG'LFN5HSDVN\
3HUYDVLYH7HFKQRORJ\,QVWLWXWH,QGLDQD8QLYHUVLW\%ORRPLQJWRQ,186$
WKHSDUWRIWKRVHZKRZRXOGPDNHXVHRIWKLVW\SHRI
VRIWZDUHGHYHORSPHQW
2SHQ6RXUFH6RIWZDUHFDQVSHFLÀFDOO\EHQHÀWWKH&,
FRPPXQLW\LQDQXPEHURIZD\V7KH16)IXQGVVRIW
ZDUHGHYHORSPHQWDQGSXUFKDVHVIRU&,DQGDVDJRY
HUQPHQW DJHQF\ LW LV DFFRXQWDEOH IRU UHGXFLQJ FRVWV
DVPXFKDVSRVVLEOHVSRQVRULQJWKHFUHDWLRQRI266
DOORZV IRU WKH 16) WR EXGJHW IRU GHYHORSPHQW DQG
PDLQWHQDQFHUDWKHUWKDQUHO\LQJRQYHQGRUV·SURPLVHV
WKDWOLFHQVLQJIHHVZLOOQRWFKDQJHDQGUHGXFHORFNLQ
WR YHQGRU OLFHQVHV$GGLWLRQDOO\ WKH KLJKO\ VSHFLDO
L]HG QDWXUH RI &\EHULQIUDVWUXFWXUH VRIWZDUH SURMHFWV
RIWHQPHDQV WKDW FRQWUDFWLQJRUSXUFKDVLQJ VRIWZDUH
LVSURKLELWLYHO\H[SHQVLYH7KHFROODERUDWLYHQDWXUHRI
266GHYHORSPHQWPHVKHVZLWKWKDWRIWKH&,FRPPX
QLW\LQZKLFKERWKSURMHFWVDQGVRIWZDUHGHYHORSPHQW
LVJHRJUDSKLFDOO\DQGLQVWLWXWLRQDOO\GLVWULEXWHGGHFL
VLRQPDNLQJDQGFRPPXQLFDWLRQLVDV\QFKURQRXVDQG
SDUWQHUVKLSVDQGFRQIHGHUDWLRQVDUHWKHUXOH)LQDOO\
GLIIHUHQWYHUVLRQVRIWKHVDPHVRIWZDUHFDQEHGHYHO
RSHGFRQFXUUHQWO\DQGH[FKDQJHGEHWZHHQWHDPVWRÀW
YDU\LQJQHHGVDWGLIIHUHQW LQVWLWXWLRQVDQGSLHFHVRI
FRGHFDQEHH[FKDQJHGDQGUHXVHGIRUGLIIHUHQWSURM
HFWVWKDWKDYHVLPLODUQHHGV
7KH IRXQGDWLRQ FRPPXQLW\ LV GHPRQVWUDWHG EHVW
E\IRXQGDWLRQVVXFKDV WKH$SDFKH)RXQGDWLRQ WKH
0R]LOOD)RXQGDWLRQDQGWKH)UHH6RIWZDUH)RXQGD
WLRQ 7KH$SDFKH 6RIWZDUH )RXQGDWLRQ $6) ZDV
FUHDWHGLQRUGHUWRSURYLGHVRIWZDUHIRUZHEVHUYLFHV
7KH$6)LVDORRVHO\JRYHUQHGERG\WKDWGHWHUPLQHV
ZKLFKSURMHFWVDUHLQFOXGHGDQGSURYLGHVDFRPPRQ
VHWRIUXOHVDQGPHPEHUUROHVRSHUDWLRQDOLQIUDVWUXF
WXUH DQG SULQFLSOHV IRU GHYHORSPHQW GHVFULEHG DV
´7KH$SDFKH:D\µ FROODERUDWLYH VRIWZDUH GHYHO
RSPHQWFRPPHUFLDOIULHQGO\VWDQGDUGOLFHQVHFRQ
VLVWHQWO\ KLJK TXDOLW\ VRIWZDUH UHVSHFWIXO KRQHVW
WHFKQLFDOEDVHGLQWHUDFWLRQIDLWKIXOLPSOHPHQWDWLRQ
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$0

RI VWDQGDUGV VHFXULW\ DV DPDQGDWRU\ IHDWXUH7KH
IRXQGDWLRQSULGHVLWVHOIRQIXQFWLRQLQJDVDPHULWRF
UDF\³SRWHQWLDOPHPEHUVZLWKDFFHVVWRFKDQJHWKH
VRXUFHFRGHPXVWGHPRQVWUDWHERWKDELOLW\DQGFRQ
IRUPDQFH WR WKH )RXQGDWLRQ·V SULQFLSOHV³DQG DV D
´GRRFUDF\µLQLWLDWLYHVDUHSXUVXHGE\WKRVHZLOOLQJ
WR FDUU\ WKHPRXW DQG FRRUGLQDWLRQ LV DFKLHYHGYLD
FRQVHQVXVJDWKHULQJ
7KLVIRXQGDWLRQFRPPXQLW\PRGHOSURYLGHVDQXPEHU
RIEHQHÀWVRYHUWKHSURMHFWFHQWHUHGFRPPXQLW\0RVW
LPSRUWDQWO\VHYHUDOFKDUDFWHULVWLFVRIWKHIRXQGDWLRQ
FRPPXQLW\ FUHDWH VWDEOH H[SHFWDWLRQV IRU SRWHQWLDO
SDUWLFLSDQWV$ IRXQGDWLRQ IRU RSHQ VRXUFH VRIWZDUH
W\SLFDOO\GHÀQHVDVWDQGDUGOLFHQVHRUVHWRIOLFHQVHV
IRUVRIWZDUHWRFRQIRUPWRDFRPPRQSUREOHPRULVVXH
WRDGGUHVVZHEVHUYLFHVLQWKHFDVHRIWKH$6)WRROV
IRUDQRSHUDWLQJV\VWHPLQWKHFDVHRIWKH)UHH6RIW
ZDUH)RXQGDWLRQJRYHUQDQFHVWUXFWXUHVDQGRUJDQL
]DWLRQDOFXOWXUHWKDWDOOPHPEHUVDFFHSW7KHIRXQGD
WLRQDQGLWVSURMHFWVDUHNQRZQTXDQWLWLHVDQGYDULRXV
SURMHFWVRSHUDWLQJXQGHU DJLYHQ IRXQGDWLRQPD\EH
H[SHFWHG WR KDYH VLPLODU PHDQV RI FRPPXQLFDWLRQ
GLVSXWHUHVROXWLRQDQGUHTXLUHPHQWVIRUPHPEHUVKLS
6RPHIRXQGDWLRQVSURYLGHSK\VLFDOLQIUDVWUXFWXUHIRU
SURMHFWV%\PDNLQJXVHRIDFRPPRQLQIUDVWUXFWXUH
DQGUHGXFLQJUHGXQGDQWV\VWHPVSURMHFWVWKDWDUHSDUW
RI IRXQGDWLRQV FDQ WDNH DGYDQWDJH RI HFRQRPLHV RI
VFDOH)LQDOO\DIRXQGDWLRQVXFKDVWKH$6)EHFRPHV
D NQRZQ HQWLW\ IRU SRWHQWLDO FRQWULEXWRUV$ SURMHFW
WKDWLVSDUWRIWKH$SDFKHSURMHFWFDUULHVVRPHFDFKHW
E\ZRUNLQJXQGHUWKHDHJLVRIDODUJHUSURMHFWWKDWLV
ZHOONQRZQDQGDFFHSWHGDVDQDFFRPSOLVKHGDQGHI
IHFWLYHSURMHFW)XUWKHUPRUHRUJDQL]DWLRQVWKDWHVWDE
OLVKWKHPVHOYHVKDYHLQHUWLD:KLOHLQGLYLGXDOSURMHFWV
PD\FRPHDQGJRWKHIRXQGDWLRQEHFRPHVDQLQVWLWX
WLRQDQGXVHUVGHYHORSHUVDQGVSRQVRUVDOOKDYHVHW
H[SHFWDWLRQVDERXWWKHSURMHFWVDVVRFLDWHGZLWKLW
&\EHULQIUDVWUXFWXUHGHYHORSPHQWSURMHFWVFDQEHQHÀW
VSHFLÀFDOO\IURPWKHIRXQGDWLRQFRPPXQLW\PRGHORI
266 GHYHORSPHQW&, SURMHFWV XVLQJ WKLVPRGHO DUH
PRUHOLNHO\WREHVXVWDLQDEOHEHFDXVHRIWKHVWDELOLW\
WKDWLVHQVXUHGE\LQWHUDFWLQJZLWKDIRXQGDWLRQUDWK
HU WKDQ D SRSXODWLRQ RI ORRVHO\ UHODWHG SURMHFWV %\
VSRQVRULQJRUZRUNLQJZLWKIRXQGDWLRQVWKDWDGGUHVV
D JLYHQ SUREOHP RU LVVXH&, RUJDQL]DWLRQV DUH DEOH
WRLGHQWLI\DQGDGGUHVVVSHFLÀFTXHVWLRQVRXWVLGHWKH
JHQHUDO266SURMHFWSRSXODWLRQ)LQDOO\IRXQGDWLRQV
FUHDWH HQWLWLHV VHSDUDWH IURP LQGLYLGXDO SURMHFWV WKDW
FDQH[KLELWFRQVLGHUDEOHORQJHYLW\:KHQSURMHFWVDUH
QRORQJHUUHOHYDQWWKHDUHDVRILQWHUHVWWKDWWKH\DG
GUHVVRIWHQUHPDLQDQGGHYHORSHUVDQGXVHUVFDQPRYH
WRQHZSURMHFWVKDQGOHGE\ WKHRYHUDUFKLQJ IRXQGD
WLRQZLWKUHODWLYHO\OLWWOHGLIÀFXOW\UDWKHUWKDQVHHNLQJ
QHZVXSSOLHUVIRUVRIWZDUH
7KH16)KDVDQXPEHURIURXWHVWRHQFRXUDJHWKHHV
WDEOLVKPHQWRIIRXQGDWLRQVIRU2SHQ6RXUFH&,VRIW
ZDUH 16) FDQ DFWLYHO\ VHHN WR FUHDWH YLD IXQGLQJ
LQLWLDWLYHV IRXQGDWLRQV LQ RUGHU WR DGGUHVV VSHFLÀF
TXHVWLRQVRULVVXHV,QGRLQJWKLVLWLVLPSRUWDQWWRXQ
GHUVWDQGWKDWWKHEDVLFSULQFLSOHVRIWKHRUJDQL]DWLRQ
VXFKDV´ 7KH$SDFKH:D\µDUHDVFUXFLDOWRHVWDEOLVK
DVJRDOVDQGPHWULFV IRUDVVHVVPHQW³ZKLFKPHDQV
WKDWWKHUHDUHUHTXLUHPHQWVRIWKHPHDQVRIVRIWZDUH
GHYHORSPHQWDVZHOODVHQGVIRUVXVWDLQDELOLW\·VVDNH
7KHHVWDEOLVKPHQWRID IRXQGDWLRQGHWHUPLQDWLRQRI
JRYHUQDQFH VWUXFWXUH FUHDWLRQ RI ERDUGV GHFLVLRQV
RQEDVLFOLFHQVHVDQGSULQFLSOHVUHTXLUHVFRQVLGHUDEOH
HQJDJHPHQWRQWKHSDUWRIWKHIXQGLQJDJHQF\LIWKLV
LVWKHURXWHWREHWDNHQ7KHTXHVWLRQRULVVXHRILQWHU
HVW´ZHEVHUYLFHVµ´WRROVIRUDQRSHUDWLQJV\VWHPµ
PD\KDYHVXEVWDQWLDOLQÁXHQFHRQWKHHIIHFWLYHQHVVRI
WKHRUJDQL]DWLRQ7KH$6)KDVDFHQWUDOSUREOHPWKDW
LV UDWKHU WLJKWO\ GHÀQHG DQG FHUWDLQO\ RI LQWHUHVW WR
PXOWLSOHSDUWLHVVRPHRIZKLFKDUHSUHSDUHGWRFRQ
WULEXWHFRQVLGHUDEOHUHVRXUFHVWRWKHDUHDRILQWHUHVW
,QFRQWUDVWWKHFHQWUDOSUREOHPRIWKH)UHH6RIWZDUH
)RXQGDWLRQLVVRPHZKDWPRUHGLIIXVHDQGRIQHFHVVLW\
EURDGHQVWKHVFRSHRIWKHRUJDQL]DWLRQDQGWKHHQWLWLHV
LQYROYHGLQSURMHFWV
$QRWKHUURXWHWRHQFRXUDJHVXVWDLQDEOHGHYHORSPHQW
RI&, VRIWZDUHZRXOG EH WR FRQWULEXWH WR LQGLYLGXDO
SURMHFWVZKLFKDUHSDUWRIDQH[LVWLQJIRXQGDWLRQRU
WR VWLSXODWHPHPEHUVKLS LQ D IRXQGDWLRQ DV D FRQGL
WLRQRIIXQGLQJ7KLVUHGXFHVFRQVLGHUDEO\WKHDPRXQW
RI HQJDJHPHQW UHTXLUHG RQ WKH SDUW RI WKH JUDQWLQJ
DJHQF\LQFRPSDULVRQWRFUHDWLQJDZKROO\QHZIRXQ
GDWLRQZKLOHUHWDLQLQJEHQHÀWVFRQIHUUHGE\IRXQGD
WLRQPHPEHUVKLS)XUWKHUPRUHLISURSRVDODXWKRUVDUH
DEOHWRVHFXUHDOHWWHURIFRPPLWPHQWIURPDQH[LVWLQJ
VRIWZDUH IRXQGDWLRQ WKLV VPRRWKV WKH SURSRVDO SUR
$SDFKH6RIWZDUH)RXQGDWLRQ´+RZWKH$6):RUNVµKWWSDSDFKHRUJIRXQGDWLRQKRZLWZRUNVKWPODFFHVVHG
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FHVVDQGERWKWKHSURSRVHUVDQGWKHJUDQWLQJDJHQF\
KDYHVRPHDVVXUDQFHVDERXWWKHTXDOLW\DQGH[SHFWHG
ORQJHYLW\RIWKHVRIWZDUHIRUGHYHORSPHQW
:HEHOLHYHWKDWWKHIRXQGDWLRQFRPPXQLW\PRGHOFDQ
FRQWULEXWHWRWKHVXVWDLQDELOLW\RI&,VRIWZDUHE\SUR
YLGLQJWKHEHQHÀWVRIHVWDEOLVKLQJDNQRZQHQWLW\ORQ
JHYLW\QDPHUHFRJQLWLRQDQGQRWRULHW\VHWWLQJVWDEOH
H[SHFWDWLRQV HFRQRPLHV RI VFDOH DQG FRQFHQWUDWLRQ
RIVLPLODUHIIRUWVXQGHUDQXPEUHOODRUJDQL]DWLRQ,WLV
HVVHQWLDOWRQRWHWKDWVXFFHVVIXOIRXQGDWLRQVKDYHVLJ
QLÀFDQWFXOWXUDOFRPSRQHQWVDQG WKDWDFRQVLGHUDEOH
DPRXQWRIWKRXJKWQHHGVWRJRLQWRWKRVHFRPSRQHQWV
LIWKHRUJDQL]DWLRQLVWREHWUXO\VXVWDLQDEOH,QDGGL
WLRQWKHDUHDRILQWHUHVWLVDOVRRIFUXFLDOLPSRUWDQFH
WR WKH VFRSHDQGERXQGDULHVRI WKHRUJDQL]DWLRQDQG
WKHFRQWULEXWRUVZKLFKLWFDQFRQVLGHUDWWUDFWLQJ
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7KH &RDOLWLRQ IRU$FDGHPLF 6FLHQWLÀF &RPSXWDWLRQ
&$6& ² KWWSZZZFDVFRUJ LV DQ HGXFDWLRQDO
QRQSURÀWF RUJDQL]DWLRQZLWKPRUH WKDQ
PHPEHULQVWLWXWLRQV&$6&PHPEHUVUHSUHVHQWPDQ\
RIWKHQDWLRQ·VPRVWIRUZDUG-WKLQNLQJXQLYHUVLWLHVDQG
FRPSXWLQJFHQWHUVGHGLFDWHGWRHQDEOLQJDQGVXSSRUW
LQJWKHXVHRIDGYDQFHGF\EHULQIUDVWUXFWXUHWRDFFHOHU
DWHVFLHQWLÀFGLVFRYHU\IRUQDWLRQDOFRPSHWLWLYHQHVV
&$6& LQVWLWXWLRQV FRQWULEXWH WRPHGLFDO GLVFRYHULHV
DQGKHDOWKFDUHJOREDOVHFXULW\HFRQRPLFYLWDOLW\DQG
WKHGHYHORSPHQWRIDGLYHUVHDQGZHOOSUHSDUHGVW
FHQWXU\ZRUNIRUFH
&$6&KHUHLQSUHVHQWVWZRUHFRPPHQGDWLRQVUHJDUG
LQJVWHSVWKDWVKRXOGEHLPSOHPHQWHGVRWKDWVXVWDLQ
DEOH VRIWZDUH IRU F\EHULQIUDVWUXFWXUH DQG FRPSXWD
WLRQDOVFLHQFHFDQEHLQFXEDWHGGHYHORSHGSXEOLVKHG
DQGVXSSRUWHGWREHVWVHUYHWKH16)PLVVLRQDQG86
QDWLRQDOLQWHUHVWV
7KHPLVVLRQRI16)FDQEHGHVFULEHGDV´«SURPRW
LQJ DFKLHYHPHQW DQG SURJUHVV LQ VFLHQFH DQG HQJL
QHHULQJDQGHQKDQFLQJWKHSRWHQWLDOIRUUHVHDUFKDQG
HGXFDWLRQWRFRQWULEXWHWRWKH1DWLRQµ>@,QDUJXDEO\
WKHWUDQVIHURIUHVHDUFKRXWFRPHVDQGWKHLUVXSSRUWLQJ
WHFKQRORJLHVWRERWKWKHEURDGHUUHVHDUFKFRPPXQLW\
DQGWRZDUGHFRQRPLFGHYHORSPHQWRSSRUWXQLWLHVLVD
PDMRUFRQWULEXWLRQWRWKHQDWLRQ$PRQJDOORIWKHDU
HDV RI VFLHQFH VXSSRUWHG E\16) KLJKSHUIRUPDQFH
FRPSXWLQJ+3&LVDFNQRZOHGJHGDVDNH\IDFWRULQ
DFFHOHUDWLQJUHVHDUFK>@DVZHOODVHFRQRPLFGHYHO
RSPHQW>@+3&FDQUHGXFHWKHWLPHUHTXLUHGWRJDLQ
VFLHQWLÀF LQVLJKW LQWRDSUREOHPKHOS WRGHVLJQQHZ
GUXJVDQGPHGLFDOGHYLFHVVLPXODWHDSURFHVVWKDWLV
RWKHUZLVHLPSRVVLEOHWRXQGHUVWDQGRUPRGHOGHVLJQ
QHZFRQVXPHUSURGXFWVDQGOHDGWRWKHGLVFRYHU\RI
QHZSURFHVVHVDQGSKHQRPHQRQ
6XVWDLQDEOHF\EHULQIUDVWUXFWXUHVRIWZDUHSHUVSHFWLYHVDQGSULRULWLHV
0DUFK
6XVWDLQDEOHF\EHULQIUDVWUXFWXUH&,VRIWZDUHLVDFULWL
FDO HQDEOHU RI+3& IRU ERWK UHVHDUFK DQG HFRQRPLF
GHYHORSPHQW>@8QIRUWXQDWHO\ZHREVHUYHWKDWPXFK
RIF\EHULQIUDVWUXFWXUHDQGFRPSXWDWLRQDOVFLHQFHVRIW
ZDUHGHYHORSHGXQGHU16)IXQGHGSURMHFWVKDVOLPLW
HGLPSDFWEH\RQGIXQGDPHQWDOUHVHDUFK%\WKHLUYHU\
QDWXUHWKHF\EHULQIUDVWUXFWXUHDQGFRPSXWDWLRQDOVFL
HQFHUHVHDUFKDUHDVURXWLQHO\JHQHUDWHVRIWZDUH
+RZHYHU WKLV VRIWZDUH LV XWLOL]HG E\ RQO\ D VPDOO
QXPEHURILQGLYLGXDOV²W\SLFDOO\WKHSULQFLSDOLQYHV
WLJDWRUDVPDOOJURXSRIVWXGHQWVDQGSHUKDSVDIHZ
FROODERUDWRUV&RQVHTXHQWO\ZHEHOLHYHWKDWPXFKRI
WKHYDOXHRIWKDWVRIWZDUHLVQHYHUKDUYHVWHGDQGWKH
SRWHQWLDOEHQHÀWVIRUERWKUHVHDUFKFRPPXQLWLHVDQG
IRUHFRQRPLFGHYHORSPHQWDUHQHYHUUHDOL]HG
7KHUHDUHPDQ\UHDVRQVIRUWKLVVWDWHRIDIIDLUV)RUH[
DPSOHPDQ\UHVHDUFKHUVVHHNDQVZHUVWRVSHFLÀFVFL
HQWLÀFTXHVWLRQVDQGWKHFRGHWKH\GHYHORSLVDPHDQV
WRWKDWHQG,QVXFKLQVWDQFHVVRIWZDUHLVFRQVLGHUHG
DV ´GLVSRVDEOHµ UDWKHU WKDQ D ´GHOLYHUDEOHµ6HFRQG
PDQ\UHVHDUFKHUVLQFOXGLQJYHU\¶H[SHUW·+3&XVHUV
DQGUHVHDUFKHUVDUHQRWWUDLQHGLQVRIWZDUHHQJLQHHU
LQJWHFKQLTXHV7KLUGPDQ\UHVHDUFKFRGHVDUHRQO\
H[SHFWHG WREHXVHGD UHODWLYHO\ IHZ WLPHVDQG WDN
LQJ WKH WLPH WRPRGLI\ WKHVH FRGHV VR WKDW WKH\ DUH
UHDVRQDEO\HDV\WRXQGHUVWDQGLVJHQHUDOO\FRQVLGHUHG
RUWKRJRQDO WR WKH SULPDU\ OLQH RI VFLHQWLÀF LQTXLU\
)RXUWKWDNLQJWKHWLPHWRWUDQVLWLRQFRGHIURP´XVHU
KRVWLOHµ WR ´XVHUIULHQGO\µ WDNHV FRQVLGHUDEOH WLPH
XVXDOO\UHTXLUHVH[WHQVLYHWHVWLQJDQGLVLQPDQ\FDV
HVQRWIXQGHGXQGHUFXUUHQW16)SUDFWLFHV)LIWKLQ
VRPHFDVHV16)VXSSRUWVFXVWRPVRIWZDUHGHYHORS
PHQWZKHQFRPPHUFLDODSSOLFDWLRQVDUHDYDLODEOHDQG
LQFHUWDLQLQVWDQFHVVXSHULRUEXWWKHOLFHQVLQJWHUPV
FRVWVSURSULHWDU\FRGHHWFIRUFRPPHUFLDOVRIWZDUH
SURKLELW DGRSWLRQ E\ UHVHDUFK DQG HGXFDWLRQ LQVWLWX
WLRQV)LQDOO\ZKLOHWKHUHDUHQXPHURXVRSHQVRXUFH
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VRIWZDUHUHSRVLWRULHV IRUH[DPSOH6RXUFH)RUJH>@
WKH$SDFKH6RIWZDUH)RXQGDWLRQ>@&RGH+DXV>@
DQG*RRJOH&RGH>@WKHF\EHULQIUDVWUXFWXUHVRIWZDUH
GHYHORSPHQWFRPPXQLW\KDVQRWEURDGO\DGRSWHGWKH
XVHRIVXFKUHSRVLWRULHVDW OHDVW LQSDUWGXHWRRYHU
DOOPDWXULW\RIWKHVRIWZDUHDQGYDULRXVOLFHQVLQJLV
VXHV'HVSLWHWKHVHKLQGUDQFHVWKH1,+KDVUHFHQWO\
GHPRQVWUDWHG DQ RQJRLQJ FRPPLWPHQW WR VRIWZDUH
GHYHORSHGXQGHU1,+IXQGLQJ>@DQGLVUHDSLQJWKH
EHQHÀWVRIWKDWLQYHVWPHQW
7KH &RXQFLO RQ &RPSHWLWLYHQHVV &R& KDV UHFRJ
QL]HGWKHLPSRUWDQFHRI+3&LQWKHSULYDWHVHFWRUZLWK
LWV+3&LQLWLDWLYHVLQFHIRFXVLQJRQJDLQLQJDQ
XQGHUVWDQGLQJ RI KRZ +3& FDQ EH XVHG DFURVV WKH
SULYDWHVHFWRU WRGULYHSURGXFWLYLW\DQGFRPSHWLWLYH
QHVV,Q-XO\WKH&R&DQG2KLR6XSHUFRPSXWHU
&HQWHU26&KRVWHGDZRUNVKRSRQWKH´(YDSRUDWLRQ
RIWKH+3&$SSOLFDWLRQ6RIWZDUH0DUNHWµHQFRXUDJ
LQJLQGHSHQGHQWVRIWZDUHYHQGRUVSXEOLFDQGSULYDWH
VHFWRU +3& XVHUV +3& YHQGRUV DQG SXEOLF VHFWRU
IXQGHUVRI+3&5	'WRFUHDWHDIUDPHZRUNIRUDFWLRQ
WR VWLPXODWH WKHFUHDWLRQRIQHHGHG+3&DSSOLFDWLRQ
VRIWZDUH >@ 3DUWLFLSDQWV GLVFXVVHG WKH FKDOOHQJHV
RIPDLQWDLQLQJDQGFUHDWLQJ+3&DSSOLFDWLRQVRIWZDUH
VXLWDEOHIRUDFRPSHWLWLYHFRUSRUDWH´SURGXFWLRQµHQ
YLURQPHQW WKH VWDWHRI WKH ,69DSSOLFDWLRQVRIWZDUH
PDUNHWDQGWKHUROHRIJRYHUQPHQWXQLYHUVLWLHVDQG
QDWLRQDO ODERUDWRULHV WR KHOS DFFHOHUDWH GHYHORSPHQW
RI QHZ DQGRU XSGDWHG FRGH 6XEVHTXHQWO\ D &R&
'$53$ ´6WXG\ RI ,QGHSHQGHQW 6RIWZDUH 9HQGRUV
,69V 6HUYLQJ WKH +LJK 3HUIRUPDQFH &RPSXWLQJ
0DUNHWµ IRXQG WKDW WKHEXVLQHVVPRGHO IRU+3&DS
SOLFDWLRQVRIWZDUHLVIDVWGLVDSSHDULQJDVWKHUHLVDQ
LQFUHDVLQJ QHHG IRU H[SHQVLYH ORQJWHUP GHYHORS
PHQW RI KLJKO\ VFDODEOH FRGHV >@:KLOH LQGXVWU\
KDV VKRZQHQWKXVLDVP LQ DGRSWLQJ FORXG FRPSXWLQJ
DQGKLJKWKURXJKSXWPRGHOVWKHODFNRIVFDODEOHDS
SOLFDWLRQVRIWZDUHLVSUHYHQWLQJPRUHDJJUHVVLYHXVH
RI+3&E\LQGXVWU\DQGVHULRXVO\LPSHGLQJLQGXVWULDO
DQGQDWLRQDOFRPSHWLWLYHQHVV
7KHSURJUDPV VSRQVRUHGE\16) UHJXODUO\ JHQHUDWH
UHVHDUFKVRIWZDUH LQHYHU\DUHDRIVFLHQFHDQGHQJL
QHHULQJ,QRUGHUWRUHDSJUHDWHUEHQHÀWIURPWKLVVRIW
ZDUH 16) VXVWDLQDEOH F\EHULQIUDVWUXFWXUH VRIWZDUH
SROLFLHV VKRXOG EH FUHDWHG RU UHHYDOXDWHG LQ WHUPV
RI WUDQVIHUDQGVXVWDLQDELOLW\ WR WKHEURDGHUUHVHDUFK
FRPPXQLW\DVZHOODVIRUHFRQRPLFGHYHORSPHQWSXU
SRVHV,QGRLQJVRWKH16)VKRXOGDYRLGWKHWHPSWD
WLRQRILPSOHPHQWLQJXQIXQGHGPDQGDWHVWRLWVJUDQW
HHV RU SURSRVHPRGHOV WKDW GR QRW UHÁHFW D UHDOLVWLF
ORQJWHUPDSSURDFKWRVRIWZDUHVXVWDLQDELOLW\
7ZR FRPSOHPHQWDU\ HIIRUWV VKRXOG EH FRQVLGHUHG
)LUVW WKH UHVHDUFK FRPPXQLW\PXVW EH HQJDJHG DQG
HQFRXUDJHG WR SURGXFH ´WUDQVLWLRQ UHDG\µ VRIWZDUH
6HFRQGFURVVGLVFLSOLQDU\VRIWZDUHHIIRUWVPXVWEHXQ
GHUWDNHQWRGLVFRYHUGHYHORSKDUGHQDQGDGDSWVRPH
UHVHDUFKFRGHVLQWRSURGXFWLRQFRGHVIRUEURDGHUVFL
HQWLÀFXVHDQGIRUHFRQRPLFGHYHORSPHQW
5HFRPPHQGDWLRQWKHF\EHULQIUDVWUXFWXUHDQG
FRPSXWDWLRQDOVFLHQFHUHVHDUFKFRPPXQLW\PXVW
EH HQJDJHG DQG HQFRXUDJHG WR SURGXFH ´WUDQVL
WLRQUHDG\µ VRIWZDUH 7KH WHUP ´WUDQVLWLRQUHDG\µ
VRIWZDUH LVPHDQW WR UHIHU WR VRIWZDUH WKDW LV UHDG\
WREHKDQGHG WR WKHEURDGHUFRPPXQLW\SHUKDSV LQ
QRPLQDOO\XVHIXO IRUP VR WKDW WKH VRIWZDUH FDQEH
SUHVHUYHG LQ RUGHU WR FRQVLGHU LW IRU IXUWKHU GHYHO
RSPHQWHIIRUW7UDQVLWLRQUHDG\VRIWZDUHZLOO OLNHO\
ODFNWKHUREXVWQHVVXVHULQWHUIDFHDQGSRUWDELOLW\RI
SURGXFWLRQ VRIWZDUH EXW VKRXOG UHSUHVHQW D EXLOG
DEOHWHVWDEOHDGHTXDWHO\IRUPDWWHGDQGGRFXPHQWHG
VRIWZDUHSURMHFW)RUH[DPSOHWUDQVLWLRQUHDG\FRXOG
LQFOXGHDQDVVRFLDWHGVHWRIPDQXDOSDJHVWKDWDOORZV
IRUPHWDGDWDWKDWLVDVVRFLDWHGZLWKWKHFRGH,QWKH
RSHQ VRXUFH FRPPXQLW\ WKLV LV FRPPRQO\ GRQH E\
HPEHGGLQJ FRPPHQWV LQ WKH FRGH DQG WKHQ XVLQJ
DXWRPDWHGWRROVWRH[WUDFWWKHFRPPHQWVLQRUGHUWR
IRUPUXGLPHQWDU\PDQXDOV8VLQJ-DYD'RF>@IRU
H[DPSOH FRPPHQWV DUH H[WUDFWHG PDVVDJHG DQG
VHPLDXWRPDWHG VWDQGDUGL]HG GRFXPHQW SDJHV DUH
SURGXFHGIURPFRPPHQWVWKDWZHUHPDQXDOO\LQVHUW
HGLQWRWKHFRGH:KHQWKHVRIWZDUHSDJHVDUHJHQHU
DWHGLQKWPOWKH\FDQLQWXUQEHDFFHVVHGDFURVVWKH
ZHE GXULQJ GLVFRYHU\ SURFHVVHV ODXQFKHG WR GHWHU
PLQHZKDWFRGHVDUHDYDLODEOHWRSHUIRUPDSDUWLFX
ODUWDVNDQGZKHUHWKRVHFRGHVDUHPDGHDYDLODEOH
:HQRWHWKDWWKLVDSSURDFKLVVLPSOLVWLFDQGZLOOQRW
ZRUN RQ H[WUHPHO\ ODUJH FRGHV WKDW DUH VRPHWLPHV
GHYHORSHGE\WKH+3&FRPPXQLW\
:HEHOLHYHD ORJLFDODSSURDFKIRU WKH16)LV WRHQ
JDJH WKH F\EHULQIUDVWUXFWXUH DQG FRPSXWDWLRQDO VFL
HQFHUHVHDUFKFRPPXQLW\LQFUHDWLQJWUDQVLWLRQUHDG\
VRIWZDUH VLQFH WKHRULJLQDO UHVHDUFK WHDPPXVWSHU
IRUP WKH HDUO\ VWHSV RI UHVHDUFK FRGH WUDQVIHU :H
DFNQRZOHGJH WKH GLIÀFXOW\ RI DVNLQJ UHVHDUFKHUV WR
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WDNHRQVRIWZDUHWUDQVLWLRQLQDGGLWLRQWRWKHLUSULPDU\
UHVHDUFKPLVVLRQEXWRQO\WKHRULJLQDOUHVHDUFKWHDP
XQGHUVWDQGV WKHGLVFLSOLQH WKHDOJRULWKP WKH LPSOH
PHQWDWLRQDQGWKHVXFFHVVFULWHULDRIWKHUHVHDUFKFRGH
$GGLWLRQDO VRIWZDUH WUDQVLWLRQ IXQGLQJ FRXOG EH
SURYLGHG DV SDUW RI DQ LQGLYLGXDO SURJUDP·V  VROLFL
WDWLRQ DQG SURSRVDO UHYLHZ SURYLGHG WKDW DGHTXDWH
PHFKDQLVPV FRXOG EH GHYHORSHG IRU SURSRVLQJ DQG
UHYLHZLQJGHYHORSPHQWSODQV7KLVIXQGLQJFRXOGEH
SURYLGHGRQDQRSWLRQDOEDVLVSURYLGLQJWKHRSSRUWX
QLW\IRU WKHUHVHDUFK WHDPWRDSSO\IRUVXSSOHPHQWDO
IXQGLQJWRFUHDWHWUDQVLWLRQUHDG\VRIWZDUH$GGLWLRQ
DOO\FURVVGLVFLSOLQDU\SURJUDPVFRXOGEHFUHDWHGIRU
SURSRVLQJDQGHYDOXDWLQJVRIWZDUHWUDQVLWLRQSURMHFWV
)XUWKHUWKH16)VKRXOGDOVRFRQVLGHUIXQGLQJIRUWRRO
DQG VWDQGDUGV GHYHORSPHQW IRU WKH F\EHULQIUDVWUXF
WXUHDQGFRPSXWDWLRQDOVFLHQFHFRPPXQLW\WRGHYHORS
WUDQVLWLRQUHDG\VRIWZDUH6XFKHIIRUWVFRXOGLQFOXGH
WUDLQLQJRQVRIWZDUHGHYHORSPHQWDQGFRGHH[SHFWD
WLRQV)LQDOO\WKH16)VKRXOGDOVRFRQVLGHUIXQGLQJD
IXOOSURJUDPGHGLFDWHGWRVRIWZDUHPDLQWHQDQFHIRO
ORZLQJWKHH[DPSOHVHWE\1,+
5HFRPPHQGDWLRQ  WKH 16) VKRXOG VXSSRUW D
PRGHVW QXPEHU RI VXVWDLQDEOH VRIWZDUH GHYHORS
PHQW WHDPV DQG D QDWLRQDO UHSRVLWRU\ RI +3&
VRIWZDUH &URVVGLVFLSOLQDU\ VRIWZDUH HIIRUWV PXVW
EH XQGHUWDNHQ WR GLVFRYHU GHYHORS KDUGHQ DQG
DGDSW VHOHFW UHVHDUFK FRGHV LQWR SURGXFWLRQ FRGH
IRUEURDGHUVFLHQWLÀFXVHDQGIRUHFRQRPLFGHYHO
RSPHQW 7KHVH LQWHUGLVFLSOLQDU\ VRIWZDUH GHYHORS
PHQWWHDPVVKRXOGEHIRFXVHGRQERWKGLVFRYHULQJDQG
GHYHORSLQJQHZSXEOLFGRPDLQKLJKO\VFDODEOHFRGHV
WKDWZLOOKDYHEURDGVFLHQWLÀFDQGHQJLQHHULQJLPSDFW
,QSDUWLFXODUZHIHHOWKDWWKHVFLHQWLÀFDQGLQGXVWULDO
FRPPXQLWLHVZRXOGEHQHÀWJUHDWO\IURPDUHSRVL
WRU\ RI QRQFODVVLÀHG QRQSURSULHWDU\ RSHQ VRXUFH
VFDODEOHFRGHVGHYHORSHGXVLQJQHZDQGH[LVWLQJIHG
HUDOO\IXQGHGVRIWZDUHDQGDOJRULWKPVDJRRGH[DP
SOHRIDSDUDOOHOHIIRUWDOEHLWFORVHGLQWKH'R'FDQ
EHIRXQGLQWKH&5($7(SURJUDP>@VSRQVRUHGE\
WKH+LJK3HUIRUPDQFH&RPSXWLQJ0RGHUQL]DWLRQ3UR
JUDP2IÀFH  LQWHJUDWHG WHVW DQG YDOLGDWLRQ WRROV
WKDWFDQEHXQLIRUPO\DSSOLHGWRVRIWZDUHVXVWDLQHGLQ
WKHUHSRVLWRU\DQGDFRPSUHKHQVLYHVXLWHRISXEOLVKHG
EHQFKPDUNV WKDWFDQEHDSSOLHG WRDQ\HPHUJLQJDU
FKLWHFWXUH WKDWZLOO DOVR SURPRWH JRRG FRGH GHVLJQ
VRIWZDUHWUDQVIHUVXSSRUWWRPDWXUHVXFFHVVIXOUH
VHDUFKFRGHV IRU WUDQVLWLRQ WR WKHSULYDWHVHFWRUDQG
RXWUHDFKWHDPVWRZRUNZLWKDFDGHPLDDQGLQGXV
WU\ WR LGHQWLI\ NH\ +3& VRIWZDUH JDSV ZKLFK KDYH
QRWEHHQDGGUHVVHGDGHTXDWHO\E\HLWKHUSDUW\DQGDUH
FULWLFDOO\LPSRUWDQWWRVROYLQJFKDOOHQJLQJSUREOHPV
RUWRPHHWLQJFRQWHPSRUDU\EXVLQHVVQHHGV
7R EHJLQ WKLV SURFHVVZH UHFRPPHQG FRQGXFWLQJ D
QDWLRQDO&,UHYLHZDQGDVVHVVPHQW 3HQGLQJ WKHUH
VXOWVRIWKHVWXG\WKH16)VKRXOGZRUNLQSDUWQHUVKLS
ZLWK RWKHU IHGHUDO UHVHDUFK DJHQFLHV DV ZHOO DV NH\
SOD\HUVLQWKHRSHQVRXUFHDQGFRPPHUFLDOGRPDLQV
WRHVWDEOLVKD´EHVWSUDFWLFHVµVWDQGDUGRIZKDWFRQ
VWLWXWHV1DWLRQDO&,TXDOLW\FRGH)XUWKHUWKHWHDPV
WKDW VSULQJV IURP WKLV UHYLHZ VKRXOG HVWDEOLVK DQG
VHUYHDVJDWHNHHSHUWRDQDWLRQDOFRGHUHSRVLWRU\HQ
VXULQJWKDWH[LVWLQJJDSVDUHÀOOHGDQGDFRKHVLYHQD
WLRQDO&,VXLWHLVPDLQWDLQHG$WWLPHVWKHWHDPVZLOO
KDYH WR GR WKHKDUGHQLQJRI FRGHZKHQ WKHRULJLQDO
GHYHORSHULVQRWDYDLODEOH2WKHUWLPHVWKH\ZLOORYHU
VHHWKHKDUGHQLQJSURFHVV,QWKHHQGDFFRXQWDELOLW\
WR WKH VWDQGDUGPXVW EH KHOG E\ GHYHORSHUV DQG WKH
WHDPVDOLNHWRHQVXUHWKDWWKHQDWLRQDO&,PRYHVIRU
ZDUGDVDZKROH
:HVXJJHVWWKDWIXQGLQJIRUWKHDERYHUHFRPPHQGD
WLRQVEHSURYLGHGLQWKUHHZD\V)LUVWWKH16)VKRXOG
EXLOGVLJQLÀFDQWVRIWZDUHIXQGLQJLQWRWKHEXGJHWVRI
JUDQWVWRUHVRXUFHSURYLGHUVRUFRPSHWLWLYHO\VHOHFWHG
&, VRIWZDUH GHYHORSPHQW WHDPVZRUNLQJ LQ SDUWQHU
VKLSZLWKUHJLRQDOFHQWHUVRUUHVRXUFHSURYLGHUVWRGH
YHORSVRIWZDUHWKDWFDQEHVXFFHVVIXOO\GHSOR\HG7KLV
ZLOO JXDUDQWHH WKDW WKH VROXWLRQV SURGXFHG DUH KDUG
HQHGWHVWHGDQGSURGXFWLRQUHDG\,WDOVRSURGXFHVDQ
HQYLURQPHQWZKHUHQDWXUDOVHOHFWLRQRIWKHEHVWWRROV
ZLOOSUHYDLODQGUHPDLQXSWRGDWH6HFRQGIXQGVIRUD
KDUGHQLQJRIWHFKWUDQVIHUVKRXOGEHDOORFDWHGDVQHF
HVVDU\IRUDQLQLWLDOSHULRGRIWKUHH\HDUVZLWKUHGXFHG
RQJRLQJ IXQGLQJ/DVWO\ WKH(27EXGJHW VKRXOG EH
LQFUHDVHG DQG XWLOL]HG WR HGXFDWH UHVHDUFKHUV RQ WKH
HVWDEOLVKHG´EHVWSUDFWLFHVµ
7KHEHQHÀWVRIWKHVHUHFRPPHQGDWLRQVZLOOEHIHOWLQ
WKHÀUVWDQGVHFRQGWLHUFHQWHUVDVZHOODVPLQRULW\
VHUYLQJLQVWLWXWLRQV7KHOHVVRQVOHDUQHGDQGWKHWRROV
SURGXFHG IURP WKH FRPSHWLWLYH UHYLHZ SURFHVV ZLOO
UHGXFHUHGXQGDQF\DQGGHYHORSPHQWWLPHWKHUHE\LQ
FUHDVLQJWKHRYHUDOOVFLHQFHRXWSXWRIWKHFRPPXQLW\
E\NHHSLQJUHVHDUFKHUVIRFXVHGPRUHRQWKHLUVFLHQFH
DQGOHVVRQWKHLUFRPSXWDWLRQDOVRIWZDUH
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16)UHFRJQLWLRQDQGVXSSRUWIRUVXFKWKHVHDFWLYLWLHV
LVGLUHFWO\ LQ OLQHZLWK WKH16)PLVVLRQDQGZRXOG
KDYH D GUDPDWLF LPSDFW RQ WKH VXFFHVV UDWH RI F\
EHULQIUDVWUXFWXUHDQG86FRPSXWDWLRQDO UHVHDUFKDV
DZKROH
5HIHUHQFHV
>@ 7KH 16) 0LVVLRQ KWWSZZZQVIJRYQVIQVI
SXEVVWUDSODQPLVVLRQKWP16)7HFKQLFDO5HSRUW
>@ 6LPXODWLRQ%DVHG (QJLQHHULQJ 6FLHQFH 5HYROX
WLRQL]LQJ (QJLQHHULQJ 6FLHQFH WKURXJK 6LPXODWLRQ
16) 7HFKQLFDO 5HSRUW KWWSZZZQVIJRYSXEVUH
SRUWVVEHVBÀQDOBUHSRUWSGI
>@5HSRUWWRWKH3UHVLGHQWRIWKH86&RPSXWD
WLRQDO6FLHQFH(QVXULQJ$PHULFD·VFRPSHWLWLYH
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&RPPLWWHH-XQHKWWS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>@&RXQFLORQ&RPSHWLYHQHVVDQGWKH2KLR6XSHU
FRPSXWHU&HQWHU´$FFHOHUDWLQJ,QQRYDWLRQIRU&RP
SHWLWLYH$GYDQWDJH7KH1HHGIRU%HWWHU+3&$SSOL
FDWLRQ6RIWZDUH6ROXWLRQVµKWWSZZZFRPSHWHRUJ
SXEOLFDWLRQVGHWDLO
>@ &RXQFLO RQ &RPSHWLYHQHVV ,'& '$53$
´6WXG\RI,69V6HUYLQJWKH+LJK3HUIRUPDQFH&RP
SXWLQJ0DUNHW7KH1HHGIRU%HWWHU$SSOLFDWLRQ6RIW
ZDUH&RXQFLORQ&RPSHWLWLYHQHVV,'&DQG'HIHQVH
$GYDQFHG 5HVHDUFK 3URMHFWV $JHQF\µ KWWSZZZ
FRPSHWHRUJSXEOLFDWLRQVGHWDLO
>@-DYD'RFKWWSMDYDVXQFRPMVHMDYDGRF
>@ +LJK 3HUIRUPDQFH &RPSXWLQJ 0RGHUQL]DWLRQ
2IÀFH $QQXDO 5HSRUW KWWSZZZKSFPRKSF
PLO+WGRFV'2&80(176$QQXDOB5HSRUWBSG
IKWWSZZZKSFPRKSFPLO+WGRFV'2&80(176
$QQXDOB5HSRUWBSGI
7KLVZKLWHSDSHUKDVEHHQDSSURYHGE\DPDMRULW\YRWH
RIWKHFXUUHQWPHPEHUVRI&$6&ZLWKQRYRWHVRS
SRVLQJHQGRUVHPHQWRIWKLVZKLWHSDSHUUHFRUGHGDVRI
WLPHRIVXEPLVVLRQ&RQWULEXWLQJDXWKRUV5'RROH\
-&)DFHOOL-*HPPLOO'(+XGDN./.HOOH\
'/LIND-2GHJDUG6&$KDOWDQGRWKHU&$6&
PHPEHUUHSUHVHQWDWLYHV
7KLVSDSHUPD\EHFLWHGDV'RROH\5HWDO´6XV
WDLQDEOH F\EHULQIUDVWUXFWXUH VRIWZDUH SHUVSHFWLYHV
DQG SULRULWLHVµ &RDOLWLRQ IRU $FDGHPLF 6FLHQWLÀF
&RPSXWDWLRQZZZFDVFRUJ
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6FLHQWL¿F DSSOLFDWLRQV DQG H[SHULPHQWV DUH EHFRP
LQJ LQFUHDVLQJO\ FRPSOH[ DQG PRUH GHPDQGLQJ LQ
WHUPVRIFRPSXWDWLRQDODQGGDWDUHTXLUHPHQWV/DUJH
H[SHULPHQWV VXFK DV KLJKHQHUJ\ SK\VLFV VLPXOD
WLRQVJHQRPHPDSSLQJDQGFOLPDWHPRGHOLQJJHQ
HUDWH GDWD YROXPHV UHDFKLQJ KXQGUHGV RI WHUDE\WHV
SHU \HDU 'DWD FROOHFWHG IURP UHPRWH VHQVRUV DQG
VDWHOOLWHV G\QDPLF GDWDGULYHQ DSSOLFDWLRQV GLJLWDO
OLEUDULHV DQG SUHVHUYDWLRQV DUH DOVR SURGXFLQJ H[
WUHPHO\ ODUJH GDWDVHWV IRU UHDOWLPH RU RIÀLQH SUR
FHVVLQJ7RRUJDQL]HDQGDQDO\]H WKHVHGDWD VFLHQ
WLVWV DUH WXUQLQJ WR GLVWULEXWHG UHVRXUFHV RZQHG E\
FROODERUDWLQJSDUWLHVRUQDWLRQDOIDFLOLWLHVWRSURYLGH
WKH FRPSXWLQJ SRZHU DQG VWRUDJH FDSDFLW\ QHHGHG
%XW WKH XVH RI GLVWULEXWHG UHVRXUFHV LPSRVHV QHZ
FKDOOHQJHV(YHQ VLPSO\ VKDULQJ DQGGLVVHPLQDWLQJ
VXEVHWVRIWKHGDWDWRWKHVFLHQWLVWV¶KRPHLQVWLWXWLRQV
LVGLI¿FXOWDQGQRW\HWURXWLQH²WKHV\VWHPVPDQDJ
LQJ WKHVH UHVRXUFHVPXVWSURYLGHUREXVWVFKHGXOLQJ
DQGDOORFDWLRQRI VWRUDJH UHVRXUFHVDVZHOODVHI¿
FLHQWDQGUHOLDEOHPDQDJHPHQWRIGDWDPRYHPHQW
$OWKRXJK WKURXJK WKH XVH RI GLVWULEXWHG UHVRXUFHV
WKH LQVWLWXWLRQV DQG RUJDQL]DWLRQV JDLQ DFFHVV WR WKH
UHVRXUFHV QHHGHG IRU WKHLU ODUJHVFDOH DSSOLFDWLRQV
FRPSOH[ PLGGOHZDUH LV UHTXLUHG WR RUFKHVWUDWH WKH
XVHRI WKHVHFRPSXWHVWRUDJHDQGQHWZRUNUHVRXUF
HVEHWZHHQFROODERUDWLQJSDUWLHV DQG WRPDQDJH WKH
HQGWRHQGSURFHVVLQJRIGDWD7KHPDMRULW\RIH[LVW
LQJUHVHDUFKDQGGHYHORSPHQWHIIRUWVKDVEHHQRQWKH
PDQDJHPHQWRIFRPSXWHWDVNVDQGUHVRXUFHVDVWKH\
DUHZLGHO\FRQVLGHUHGWREHWKHPRVWH[SHQVLYH%XW
DV WKH IDPRXVTXRWH DWWULEXWHG WR6H\PRXU&UD\³$
VXSHUFRPSXWHULVDGHYLFHIRUWXUQLQJFRPSXWHERXQG
SUREOHPV LQWR,2ERXQGSUREOHPV´VWDWHV WKHPDQ
DJHPHQWRIGDWDUHVRXUFHVDQGGDWDÀRZEHWZHHQWKH
VWRUDJHDQGFRPSXWHUHVRXUFHVLVQRZEHFRPLQJWKH
6XVWDLQDEOH&\EHULQIUDVWUXFWXUH6RIWZDUHIRU
'DWD$ZDUH'LVWULEXWHG&RPSXWLQJ
7HY¿N.RVDU/RXLVLDQD6WDWH8QLYHUVLW\
PDLQERWWOHQHFNIRUHVSHFLDOO\ODUJHVFDOHGDWDLQWHQ
VLYHDSSOLFDWLRQV
7UDGLWLRQDO GLVWULEXWHG FRPSXWLQJ V\VWHPV FORVHO\
FRXSOH GDWD KDQGOLQJ DQG FRPSXWDWLRQ 7KH\ FRQ
VLGHU GDWD UHVRXUFHV DV VHFRQG FODVV HQWLWLHV DQG
DFFHVVWRGDWDDVDVLGHHIIHFWRIFRPSXWDWLRQ'DWD
SODFHPHQW LH DFFHVV UHWULHYDO DQGRUPRYHPHQW
RIGDWD LVHLWKHUHPEHGGHGLQ WKHFRPSXWDWLRQDQG
FDXVHVWKHFRPSXWDWLRQWRGHOD\RULVSHUIRUPHGE\
VLPSOH WHFKQLTXHV ZKLFK GR QRW SURYLGH WKH VDPH
SULYLOHJHVDVFRPSXWHMREV7KHLQDGHTXDF\RIWUDGL
WLRQDOGLVWULEXWHGFRPSXWLQJV\VWHPVLQGHDOLQJZLWK
FRPSOH[GDWDKDQGOLQJSUREOHPLQRXUQHZGDWDULFK
ZRUOG UHTXLUHV D QHZ SDUDGLJP FDOOHGGDWDDZDUH
GLVWULEXWHGFRPSXWLQJ
,QWKLVQHZSDUDGLJPGDWDSODFHPHQWDFWLYLWLHVVKRXOG
EHUHSUHVHQWHGDVIXOOIHDWXUHGMREVLQWKHHQGWRHQG
ZRUNÀRZV DQG WKH\ VKRXOG EH TXHXHG PDQDJHG
VFKHGXOHGDQGRSWLPL]HGYLDVSHFLDOL]HGGDWDDZDUH
VFKHGXOHUV$VSDUWRIWKLVQHZSDUDGLJPDVHWRIQHZ
WRROVVKRXOGEHGHYHORSHGIRUPLWLJDWLQJWKHGDWDERW
WOHQHFNLQGLVWULEXWHGFRPSXWLQJV\VWHPVZKLFKZLOO
SURYLGHFDSDELOLWLHVVXFKDVSODQQLQJVFKHGXOLQJUH
VRXUFHUHVHUYDWLRQMREH[HFXWLRQDQGHUURUUHFRYHU\
IRUGDWDPRYHPHQWWDVNVLQWHJUDWLRQRIWKHVHFDSDELOL
WLHVWRWKHRWKHUOD\HUVLQGLVWULEXWHGFRPSXWLQJVXFK
DVZRUNÀRZSODQQLQJ UHVRXUFH DOORFDWLRQ DQG VWRU
DJHPDQDJHPHQWDQGRSWLPL]DWLRQRIGDWDPRYHPHQW
WDVNV YLD G\QDPLFDOO\ WXQLQJRI XQGHUO\LQJSURWRFRO
WUDQVIHUSDUDPHWHUV
0RVWLPSRUWDQWVRIWZDUHWRVXVWDLQDQGPDLQWDLQLQ
VXSSRUWRIWKH16)PLVVLRQ
16)V µ&\EHULQIUDVWUXFWXUH 9LVLRQ IRU VW &HQWXU\¶
VWDWHV ³7KH QDWLRQDO GDWD IUDPHZRUN PXVW SURYLGH
6XVWDLQDELOLW\%RRNLQGG $0
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IRU UHOLDEOH SUHVHUYDWLRQ DFFHVV DQDO\VLV LQWHURS
HUDELOLW\ DQG GDWD PRYHPHQW >@´7KH GDWDDZDUH
GLVWULEXWHG FRPSXWLQJ SDUDGLJP ZLOO HVSHFLDOO\ DG
GUHVVWKHVHLPSRUWDQWLVVXHVDQGDGYDQFHVLQWKLVDUHD
SURPLVH WR HQDEOHDZLGH UDQJHRIQHZKLJKLPSDFW
DSSOLFDWLRQVDQGFDSDELOLWLHVZKLFKLVFORVHO\DOLJQHG
ZLWKWKH16)UHSRUWRQµ5HVHDUFK&KDOOHQJHVLQ'LV
WULEXWHG&RPSXWLQJ6\VWHPV¶>@
6LPLODUO\WKH'2(2I¿FHRI6FLHQFHUHSRUWRQµ'DWD
0DQDJHPHQW&KDOOHQJHV¶VD\V³$OWKRXJKPDQ\PHFK
DQLVPVH[LVWIRUGDWDWUDQVIHUUHVHDUFKDQGGHYHORS
PHQWLVVWLOOUHTXLUHGWRFUHDWHVFKHGXOHUVDQGSODQQHUV
IRUVWRUDJHVSDFHDOORFDWLRQDQGWKHWUDQVIHURIGDWD
>@´$QGDFFRUGLQJWRWKHµ6WUDWHJLF3ODQIRUWKH86
&OLPDWH &KDQJH 6FLHQFH 3URJUDP &&63¶ RQH RI
WKHPDLQ REMHFWLYHV RI WKH IXWXUH UHVHDUFK SURJUDPV
VKRXOG EH ³(QKDQFLQJ WKH GDWD PDQDJHPHQW LQIUD
VWUXFWXUH´VLQFH³7KHXVHUVVKRXOGEHDEOHWRIRFXV
WKHLUDWWHQWLRQRQWKHLQIRUPDWLRQFRQWHQWRIWKHGDWD
UDWKHUWKDQKRZWRGLVFRYHUDFFHVVDQGXVHLW>@´
7KLVVWDWHPHQWE\&&63VXPPDUL]HVWKHXOWLPDWHJRDO
RIPDQ\F\EHULQIUDVWUXFWXUHHIIRUWVLQLWLDWHGE\16)
'2(DQGRWKHUIHGHUDODJHQFLHVDVZHOOWKHUHVHDUFK
GLUHFWLRQRIVHYHUDOOHDGLQJDFDGHPLFLQVWLWXWLRQV
:HEHOLHYHWKDWWKH³GDWD±DZDUHGLVWULEXWHGFRPSXW
LQJ´SDUDGLJPZLOOEHDELJVWHSIRUZDUGWRUHDFKWKLV
JRDO,WZLOOQRWRQO\LPSDFWFRPSXWHUVFLHQFHUHVHDUFK
E\FKDQJLQJWKHZD\FRPSXWLQJLVSHUIRUPHGEXW LW
ZLOODOVRGUDPDWLFDOO\FKDQJHKRZGRPDLQVFLHQWLVWV
SHUIRUP WKHLU UHVHDUFK E\ IDFLOLWDWLQJ UDSLG DQDO\VLV
DQG VKDULQJRI UDZGDWD DQG UHVXOWV)XWXUH DSSOLFD
WLRQVZLOOEHDEOH WRUHO\RQWKLVQHZWUDQVIRUPDWLYH
SDUDGLJPWRPDQDJHGDWDPRYHPHQWDQGVWRUDJHUHOL
DEO\ HI¿FLHQWO\DQG WUDQVSDUHQWO\7KH LPSDFWHGDS
SOLFDWLRQDUHDVZLOO LQFOXGHDOO WUDGLWLRQDOO\FRPSXWH
LQWHQVLYH GLVFLSOLQHV IURP VFLHQFH DQG HQJLQHHULQJ
DVZHOO DVQHZHPHUJLQJFRPSXWDWLRQDODUHDV LQ WKH
DUWVKXPDQLWLHVEXVLQHVVDQGHGXFDWLRQZKLFKQHHG
WRGHDOZLWKLQFUHDVLQJO\ODUJHDPRXQWVRIGDWD
(DUO\([DPSOHVRI'DWDDZDUH
'LVWULEXWHG&RPSXWLQJ
2QHRIWKHHDUOLHVWH[DPSOHVRIGDWDDZDUHGLVWULEXWHG
FRPSXWLQJ LV WKH6WRUN GDWD VFKHGXOHU ZZZVWRUN
SURMHFWRUJ6WRUNLPSOHPHQWVWHFKQLTXHVVSHFL¿FWR
TXHXLQJVFKHGXOLQJDQGRSWLPL]DWLRQRIGDWDSODFH
PHQWMREVDQGSURYLGHVDOHYHORIDEVWUDFWLRQEHWZHHQ
WKHXVHUDSSOLFDWLRQVDQGWKHXQGHUO\LQJGDWDWUDQVIHU
DQG VWRUDJH UHVRXUFHV 6WRUN LQWURGXFHG WKH FRQFHSW
WKDWWKHGDWDSODFHPHQWDFWLYLWLHVLQDGLVWULEXWHGFRP
SXWLQJHQYLURQPHQWQHHGWREH¿UVWFODVVHQWLWLHVMXVW
OLNH FRPSXWDWLRQDO MREV /DWHU WKLV QRYHO LGHD ZDV
DOVRDFNQRZOHGJHGE\WKHVWUDWHJLFUHSRUWVRIIHGHUDO
DJHQFLHV7KH'2(2I¿FHRI6FLHQFHUHSRUWRQµ'DWD
0DQDJHPHQW&KDOOHQJHV¶GH¿QHGGDWDPRYHPHQWDQG
HI¿FLHQWDFFHVVWRGDWDDVWZRNH\IRXQGDWLRQVRIVFL
HQWL¿F GDWD PDQDJHPHQW WHFKQRORJ\ >@ 7KH '2(
UHSRUWDOVRVDLG³,QWKHVDPHZD\WKDWWKHORDGUHJ
LVWHULQVWUXFWLRQLVWKHPRVWEDVLFRSHUDWLRQSURYLGHG
E\D&38VR LV WKHSODFHPHQWRIGDWDRQDVWRUDJH
GHYLFH,WLVWKHUHIRUHHVVHQWLDOWKDWDWDOOOHYHOVGDWD
SODFHPHQWWDVNVEHWUHDWHGLQWKHVDPHZD\FRPSXW
LQJ WDVNVDUH WUHDWHG´DQGUHIHUUHG WR WKH6WRUNGDWD
VFKHGXOHU>@
$QRWKHUSURMHFWEDVHGRQWKHVDPHLGHDLV WKH3HWD
6KDUH GLVWULEXWHG GDWD DUFKLYDO DQDO\VLV DQG YLVX
DOL]DWLRQ V\VWHP ZZZSHWDVKDUHRUJ 3HWD6KDUH
VWRUDJHQHWZRUNOLQNVQLQH/RXLVLDQDUHVHDUFKLQVWLWX
WLRQVOHYHUDJLQJ*ESV/RXLVLDQD2SWLFDO1HWZRUN
,QLWLDWLYH/21,LQIUDVWUXFWXUHWRPDNHWKHLQWHUFRQ
QHFWLRQVDQGIXOO\H[SORLWLQJKLJKEDQGZLGWKORZOD
WHQF\RSWLFDOQHWZRUNWHFKQRORJLHV3HWD6KDUHPDNHV
XVH RI GDWDDZDUH VWRUDJH DQG VFKHGXOLQJ WHFKQROR
JLHVWRWUDQVSDUHQWO\DQGHI¿FLHQWO\HQDEOHPRUHWKDQ
¿IW\VHQLRUUHVHDUFKHUVDQGWZRKXQGUHGJUDGXDWHDQG
XQGHUJUDGXDWH UHVHDUFK VWXGHQWV IURP WHQ GLIIHUHQW
GLVFLSOLQHVWRSHUIRUPPXOWLGLVFLSOLQDU\UHVHDUFK$S
SOLFDWLRQDUHDVVXSSRUWHGE\3HWD6KDUHLQFOXGHFRDVWDO
DQGHQYLURQPHQWDOPRGHOLQJJHRVSDWLDODQDO\VLVELR
LQIRUPDWLFVPHGLFDOLPDJLQJÀXLGG\QDPLFVSHWUR
OHXPHQJLQHHULQJQXPHULFDO UHODWLYLW\ DQGKLJKHQ
HUJ\SK\VLFV
/DVW \HDU UHVHDUFKHUV IURP DURXQG WKH ZRUOG FDPH
WRJHWKHU DW WKH ¿UVW LQWHUQDWLRQDOZRUNVKRS RQ GDWD
DZDUH GLVWULEXWHG FRPSXWLQJ '$'&¶ WR GLVFXVV
WKLVQHZFRPSXWLQJSDUDGLJPDQGLWVLPSDFWRQODUJH
VFDOHFRPSOH[DSSOLFDWLRQVZZZFFWOVXHGXaNRVDU
GDGF '$'&¶ ZDV KHOG LQ FRQMXQFWLRQ ZLWK
+3'&¶ DQG H[SORUHG HVSHFLDOO\ WKH SUREOHPV LQ
GDWDDZDUHVFKHGXOLQJUHVRXUFHDOORFDWLRQPHWDGDWD
FROOHFWLRQZRUNÀRZPDQDJHPHQWDQGYLVXDOL]DWLRQ
7KH GLVWULEXWHG FRPSXWLQJ DQG GDWD PDQDJHPHQW
FRPPXQLWLHVMRLQHGIRUFHVLQDQHIIRUWWRJHQHUDWHSUR
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 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GXFWLYHFRQYHUVDWLRQVRQWKHSODQQLQJPDQDJHPHQW
DQGVFKHGXOLQJRIGDWDKDQGOLQJWDVNVDQGGDWDVWRUDJH
UHVRXUFHV7KHVHFRQG'$'&ZRUNVKRSZLOOEHKHOG
WKLV\HDUDVSDUWRI+3'&¶

5HFRPPHQGDWLRQ
,Q LWV µ&\EHULQIUDVWUXFWXUH9LVLRQ IRU VW&HQWXU\¶
16) DOUHDG\ DFNQRZOHGJHV WKH LPSRUWDQFH RI WHFK
QRORJLHVIRUUHOLDEOHDQGHI¿FLHQWGDWDPRYHPHQWDF
FHVVDQGDQDO\VLV:HEHOLHYHWKDW16)VKRXOGJLYH
YHU\ KLJK SULRULW\ WR VXSSRUW DQGPDLQWDLQ VRIWZDUH
LQWKHVHDUHDVVLQFH³,QWKHIXWXUH86LQWHUQDWLRQDO
OHDGHUVKLS LQ VFLHQFH DQG HQJLQHHULQJ ZLOO LQFUHDV
LQJO\GHSHQGXSRQRXUDELOLW\WROHYHUDJHWKLVUHVHU
YRLURI VFLHQWL¿FGDWDFDSWXUHG LQGLJLWDO IRUP>@´
7KH DGYDQFHPHQW LQ GDWDDZDUHGLVWULEXWHG FRPSXW
LQJ ZLOO FDSLWDOL]H 16)¶V LQYHVWPHQWV RQ 7HUD*ULG
'DWD1HWV DQG RWKHU ODUJHVFDOH F\EHULQIUDVWUDFWXUH
DQG FRPSXWDWLRQDO VFLHQFH HIIRUWV DQGZLOO GLUHFWO\
LPSDFWVFLHQWL¿FLVFRYHU\DQGHFRQRPLFGHYHORSPHQW
LQWKHQDWLRQ,WZLOOJUHDWO\VWUHQJWKHQDEURDGUDQJH
RI UHVHDUFK HQJLQHHULQJ DQGGHYHORSPHQW DFWLYLWLHV
E\ IDFLOLWDWLQJ WKH HI¿FLHQW DFFHVV SURFHVVLQJ VWRU
DJHDQGVKDULQJRIFUXFLDOGLJLWDOGDWD7KHQXPEHURI
ZRUNVKRSVDQGIRUXPVRQ WKLVQHZFRPSXWLQJSDUD
GLJPVKRXOGEHLQFUHDVHGZKLFKZLOOKHOSWKHVFLHQ
WLVWVHQJLQHHUVDQGVRIWZDUHGHYHORSHUVVWDUWWKLQNLQJ
DERXWWRWDOO\QHZVFHQDULRVZKHUHDSSOLFDWLRQVVLPX
ODWLRQVDQGH[SHULPHQWVDUHFORVHO\FRXSOHGZLWKODUJH
DPRXQWV RI REVHUYDWLRQDO DQG HPSLULFDO GDWDZKLFK
ZRXOGUHYROXWLRQL]HVFLHQFHQRWMXVWLQWKHQHZVFH
QDULRVEXWLQWKHZD\LWZLOOEULQJWKHFRPSXWDWLRQDO
WKHRUHWLFDODQGH[SHULPHQWDOVFLHQWLVWVWRJHWKHUZKR
GRQRWQRUPDOO\LQWHUDFW
5HIHUHQFHV
>@&OLPDWH&KDQJH6FLHQFH3URJUDP³6WUDWHJLF3ODQ
IRUWKH86&OLPDWH&KDQJH6FLHQFH3URJUDP´&&63
5HSRUW
>@16) ³5HVHDUFK&KDOOHQJHV LQ'LVWULEXWHG&RP
SXWHU6\VWHPV´16):RUNVKRS5HSRUW
>@16)³16)¶V&\EHULQIUDVWUXFWXUH9LVLRQIRUVW
&HQWXU\'LVFRYHU\´16)&\EHULQIUDVWUXFWXUH&RXQ
FLO5HSRUW-DQXDU\
>@'2(2I¿FHRI6FLHQFH³7KH'DWD0DQDJHPHQW
&KDOOHQJH´5HSRUW IURP WKH'2(2I¿FH RI 6FLHQFH
'DWD0DQDJHPHQW:RUNVKRSV0DUFK0D\
>@.RVDU7	/LYQ\1³6WRUN0DNLQJGDWDSODFH
PHQWD¿UVWFODVVFLWL]HQLQWKH*ULG´,Q3URFHHGLQJV
RIWK,(((,QWHUQDWLRQDO&RQIHUHQFHRQ'LVWULEXWHG
&RPSXWLQJ 6\VWHPV ,&'&6  7RN\R -DSDQ
0DUFK
6XVWDLQDELOLW\%RRNLQGG $0

:H VXEPLW WKLV SRVLWLRQ SDSHU RQ VRIWZDUH VXVWDLQ
DELOLW\ EDVHG RQ RXU QHDUO\  \HDUV RI H[SHULHQFH
LQGHVLJQLQJGHYHORSLQJGLVWULEXWLQJDQGGHSOR\LQJ
F\EHULQIUDVWUXFWXUHVRIWZDUHWKDWLVEHLQJXVHGDFURVV
WKH ZRUOG 7KH 'DWD ,QWHQVLYH &\EHU (QYLURQPHQW
',&(SUHYLRXVO\FDOOHGWKH'DWD,QWHQVLYH&RPSXW
LQJ (QYLURQPHQW*URXS KDV GHYHORSHG WKH 6WRUDJH
5HVRXUFH%URNHU65%DQGLQWHJUDWHG5XOH2ULHQWHG
'DWD 6\VWHPV L52'6 VRIWZDUH 7KHVH GDWD JULGV
VXSSRUW GDWD YLUWXDOL]DWLRQ DQG GDWD VKDULQJ DFURVV
KHWHURJHQHRXVVWRUDJHV\VWHPV
:KDW NLQGV RI VRIWZDUH DUHPRVW LPSRUWDQW WR
VXVWDLQDQGPDLQWDLQ LQ VXSSRUW RI WKH16)PLV
VLRQ":KDWDUHWKHFULWHULDWKDWVKRXOGEHXVHGWR
GHFLGHRQSULRULWLHVIRUVXVWDLQDELOLW\DQGPDLQWH
QDQFH"
6FLHQWL¿FUHVHDUFK LVEDVHGXSRQ WKHDELOLW\ WRFRP
SDUH WKHRU\ DQG VLPXODWLRQV ZLWK H[SHULPHQWDO DQG
REVHUYDWLRQDO GDWD7KHGDWD DUH DVVHPEOHG LQ UHIHU
HQFHFROOHFWLRQVWRHQDEOHFRPSDULVRQRIIXWXUHDQDO\
VHV ZLWK WKH FXUUHQW VWDWHRIWKHDUW XQGHUVWDQGLQJ
7KHUHIHUHQFHFROOHFWLRQVDUHSXEOLVKHGIRUXVHE\WKH
HQWLUHVFLHQWL¿FGLVFLSOLQH7KLVSURFHVVLVXVHGE\DOO
VFLHQFH GLVFLSOLQHV WR GRFXPHQW VFLHQWL¿F SURJUHVV
DQGIDFLOLWDWHH[FKDQJHRINQRZOHGJH
7KHVFDOHRIWKHVFLHQFHUHVHDUFKTXHVWLRQVKDVJURZQ
PDVVLYHO\ERWK LQ WHUPVRI WKHQXPEHURI UHVHDUFK
HUVZKRFROODERUDWHWKHFRVWRIWKHHTXLSPHQWQHHGHG
WR FRQGXFW H[SHULPHQWV WKH FRVW RI WKH VHQVRUV WKDW
WDNHREVHUYDWLRQV DQG WKH VL]HRI WKH UHIHUHQFH FRO
OHFWLRQV/DUJHSURMHFWVPLQLPL]HFRVWE\SURPRWLQJ
WKHUDSLGVKDULQJDQGSXEOLFDWLRQRIUHVHDUFKUHVXOWVWR
PLQLPL]HWKHDPRXQWRIHIIRUWLQYHVWHGLQXQSURGXF
WLYHDUHDV&RVWPLQLPL]DWLRQH[DPSOHVLQFOXGHDXWR
PDWLRQRI VHQVRUGDWD UDWHVE\G\QDPLFDOO\FRPSDU
LQJFXUUHQWREVHUYDWLRQVZLWKSULRUREVHUYDWLRQV'DWD
6XVWDLQDEOH6RIWZDUHIRU&\EHULQIUDVWUXFWXUH
5HDJDQ0RRUH$UFRW5DMDVHNDU0LNH:DQ:D\QH6FKURHGHU
'DWD,QWHQVLYH&\EHU(QYLURQPHQWV*URXS
^VHNDUPZDQPRRUHVFKURHGHU#GLFHUHVHDUFKRUJ`
8QLYHUVLW\RI1RUWK&DUROLQDDW&KDSHO+LOO
8QLYHUVLW\RI&DOLIRUQLD6DQ'LHJR
UDWHV DUH RQO\ LQFUHDVHGZKHQ VLJQL¿FDQW HYHQWV DUH
GHWHFWHG5HIHUHQFHFROOHFWLRQVDUHPLJUDWHGWRPRUH
FRVWHIIHFWLYHKDUGZDUHDQGGDWDDGPLQLVWUDWLRQWDVNV
DUH DXWRPDWHG &XUUHQW GDWD VFDOHV DUHPHDVXUHG LQ
SHWDE\WHVDQGKXQGUHGVRIPLOOLRQVRI¿OHV3URMHFWV
H[SHULPHQWVREVHUYDWRULHVVLPXODWLRQVDUHJURZLQJ
LQVFDOHWRFROOHFWLRQVZLWKSHWDE\WHVRIGDWD
6RIWZDUHHQYLURQPHQWVWKDWKHOSPLQLPL]HFRVWHQDEOH
WKHLQYHVWLJDWLRQRIDODUJHUQXPEHURIUHVHDUFKTXHV
WLRQVDQGKDYHWKHKLJKHVWSULRULW\IRUVXVWDLQDELOLW\
DQG PDLQWHQDQFH ,Q SDUWLFXODU F\EHULQIUDVWUXFWXUH
VRIWZDUHLVQHHGHGWKDWPDQDJHVVKDUHGFROOHFWLRQVIRU
WKHUHVHDUFKWHDPVPDQDJHVGDWDGLVWULEXWLRQIRUODUJH
H[SHULPHQWVPDQDJHV UHDOWLPH VHQVRU GDWD VWUHDPV
IRUREVHUYDWRULHVDQGEXLOGVGLJLWDO OLEUDULHVRIVLP
XODWLRQV UHVXOWV 7KH F\EHULQIUDVWUXFWXUH VRIWZDUH
RUJDQL]HV GLVWULEXWHG GDWD LQWR FROOHFWLRQV HQDEOHV
ODUJHVFDOHGDWDDQDO\VLVDFURVVGLVWULEXWHGGDWDDQG
HQDEOHVORQJWHUPSUHVHUYDWLRQRIWKHUHIHUHQFHFROOHF
WLRQV7KHWHFKQRORJ\WKDWSURYLGHVWKHVHFDSDELOLWLHV
LV D GDWD JULG'DWD JULGV IRUP D NH\ FRPSRQHQW RI
F\EHULQIUDVWUXFWXUH
:KDWPRGHOVIRUVXVWDLQDELOLW\DQGPDLQWHQDQFH
RIVRIWZDUHH[LVW LQGHSHQGHQWRI IHGHUDO IXQGLQJ
WKDW FDQ EH DSSOLHG HIIHFWLYHO\ WR WKH F\EHULQIUD
VWUXFWXUHVRIWZDUHWKDWVXSSRUWV16)UHVHDUFKHUV
DQGWKH16)PLVVLRQ"
:H¿QGWKDWWKHUHDUHIRXULPSRUWDQWDVSHFWVWRVRIW
ZDUHVXVWDLQDELOLW\
([SDQGLQJWKH8VHUEDVH
([WHQVLELOLW\DQG$GDSWDELOLW\RIWKHVRIWZDUH
2UJDQLFVRIWZDUHGHYHORSPHQWZLWKDVWURQJXVHU
IHHGEDFNORRS
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7UDQVLWLRQWRDVWDEOHEDVHVXFKDVDVRIWZDUHIRXQ
GDWLRQRULQGXVWULDOVXSSRUW
8VHU%DVH
  7KH LPSRUWDQFHRID VXVWDLQDEOHXVHUEDVHFDQQRW
EH RYHU HPSKDVL]HG IRU D VRIWZDUH V\VWHP$OVR LQ
WKHFDVHRIRSHQVRXUFHVRIWZDUHDQH[SDQGLQJXVHU
EDVH LV YHU\PXFK QHHGHG LQ WKH LQLWLDO VWDJHV ¿UVW
IHZ\HDUVDQGDVXVWDLQHGXVHUEDVHGXULQJWKHFRUH
GHYHORSPHQWDQG³GLJLQ´SKDVHQH[WIHZ\HDUV7KH
XVHUEDVHZLOOQHHGDVWDEOHVRIWZDUHPDLQWHQDQFHDQG
VXSSRUW LQ WKH IROORZRQ \HDUV DIWHUPDMRU GHYHORS
PHQWKDYHEHHQFRPSOHWHG
,QDVFLHQWL¿FUHVHDUFKVHWWLQJDVSURPRWHGE\16)
RQH RI WKH EHVW ZD\V WRPDNH VXUH WKDW VRIWZDUH LV
DGDSWHGE\DQH[SDQGLQJXVHU FRPPXQLW\ LV WRSUR
YLGHWRROVRUVHUYLFHVWKDW
DGRQRWLQWHUIHUHZLWKWKHLUUHVHDUFK
ESURYLGHDPXFKQHHGHGVROXWLRQWRDF\EHULQIUD
VWUXFWXUHSUREOHP
FDUHHDV\WROHDUQDQGXVH
G SURYLGH DQ H[SDQGLQJ DUUD\ RI IHDWXUHV WKDW
KHOSVWKHLUVFLHQWL¿FHQGHDYRU
$V\VWHPWKDW LVYHU\HDV\ WR LQVWDOODGPLQLVWHUDQG
XVHZLOOOHDGWRZLGHUDGRSWLRQE\DEURDGHUDXGLHQFH
$Q\ URDGEORFNV DW WKHVH OHYHOV ZLOO WDNH DZD\ SUH
FLRXVWLPHDQGIUXVWUDWHWKHVFLHQWLVWVZKRZLOOZDON
EDFNWRWKHLUVXERSWLPDOEXWWULHGDQGWUXHVROXWLRQV
$VVFLHQWLVWVVWDUWXVLQJDQHZV\VWHPWKH\ZLOOSURE
DEO\DGRSWRQO\WKHPLQLPDOVHWRIIHDWXUHVWKDWWKH\
QHHGWRVROYHDVSHFL¿FSUREOHPWKDWWKH\DUHIDFLQJ
%XWDV WLPHJRHVRQ WKHDGRSWLRQRIPRUH LQYROYHG
IHDWXUHVWKDWKHOSLQDGYDQFLQJWKHLUUHVHDUFKZLOOEH
FRPHHDVLHURQFHWKH\NQRZDQGWUXVWWKHV\VWHP
$W WKHVH VWDJHV WR PLQLPL]H IUXVWUDWLRQ RQH QHHGV
VWURQJ XVHU VXSSRUW IRU PXOWLSOH OHYHOV RI H[SHUWLVH
QRW MXVW DW FRPSXWHU VFLHQFH OHYHOV)LQDQFLDO VXS
SRUWIRUVXFKXVHUOLDLVRQVKRXOGEHEXLOWLQWRDV\VWHP
GHYHORSPHQWSURFHVVPRGHO
([WHQVLELOLW\DQG$GDSWDELOLW\RIVRIWZDUH
$Q\VRIWZDUHWKDWLVZLGHO\DSSOLHGZLOOEHH[WHQ
VLEOH2QHVL]HQHYHU¿WVDOO%XLOGLQJDV\VWHP WKDW
FDQZRUNIURPDVPDOOVFDOHWRHQWHUSULVHOHYHOVZLOO
EHPRUHXVHIXO7KLVZLOODOVRDOORZIRUDVFLHQWLVWWR
VWDUWXVLQJWKHV\VWHPDWDVPDOOOHYHODQGH[SDQGWKHLU
XVDJHDPRQJFROOHDJXHVORFDOO\DQGWKHQJOREDOO\
$GDSWDWLRQDOVRKDVDQRWKHUDVSHFW6LQFHSUREOHPV
DUHQXDQFHGIRUHDFKGLVFLSOLQH WKHVRIWZDUHVKRXOG
EHHDVLO\³FKDQJHDEOH´WRPHHWWKHQHHGVRIPXOWLSOH
GLVFLSOLQHV,IWKLVLVQRWWKHFDVHRQHZLOOEHOHIWZLWK
DVRIWZDUHSDFNDJHWKDWLVWKHOHDVWFRPPRQGHQRPL
QDWRUDQGQRWXVHIXOWRDQ\RQHLQDVLJQL¿FDQWPDQQHU
$GDSWDELOLW\ DOVR PHDQV WKDW D VFLHQWLVW FDQ EXLOG
WKHLU VROXWLRQXVLQJ WKH YDULRXV EXLOGLQJEORFNV WKDW
DUH SURYLGHGE\ WKH VRIWZDUHSDFNDJH$ OHJREORFN
W\SHDSSURDFKZLWK VHUYLFHRULHQWDWLRQFRQFHSWV LV D
YHU\JRRGSDUDGLJPIRUVXFKDGDSWDWLRQ%XWWKHNH\
VKRXOGEHWKDW WKHLQWHJUDWLRQVKRXOGEHHDV\WRSHU
IRUPDQGLQWXLWLYHWRWKHHQGXVHU
2UJDQLF6RIWZDUH'HYHORSPHQW
1RUPDOVRIWZDUHGHYHORSPHQWIROORZVWKH³F\FOLF´RU
³ZDWHUIDOO´DSSURDFKHVZLWKVHSDUDWHVWDJHVIRUGHVLJQ
DQGGHYHORSPHQW8VXDOO\LQWKHVHDSSURDFKHVWKHHQG
XVHULVEURXJKWLQRQO\DWWKHYHU\HQG7KHHQGXVHU
LVH[SRVHGWRD³FRPSOHWH´SURGXFWDQGDQLPPHQVH
DPRXQWRIWLPHLVVSHQWLQHGXFDWLQJWKHFOLHQWLQWKH
XVDJHRIWKHSURGXFW0RUHRYHUVLQFHWKHGHVLJQJRDOV
ZHUHVHWSUREDEO\RU\HDUVHDUOLHUE\WKHWLPHWKH
SURGXFWLVUROOHGRXWWHFKQRORJLFDODGYDQFHPHQWPD\
PDNHVRPHLIQRWDOOSDUWVREVROHWH
DQGPRUHRYHULQWHJUDWLRQZLWKDQDGYDQFHGVHWRIV\V
WHPVPD\QHHGPRUHWLPHDQGDGDSWDWLRQWKDQLVSRV
VLEOH
:H KDYH IRXQG WKDW WKLV DSSURDFK WKRXJK XVHIXO LQ
DQ LQGXVWULDO VHWWLQJ GRHVQRWZRUNZHOO LQ D VFLHQ
WL¿F DUHQD:KDW LV QHHGHG LV DQ RUJDQLF DSSURDFK
ZLWK WKH HQG XVHU LQ WKH ORRS:HSURSRVH D GHVLJQ
PRGHOZKHUHDVPDOOVHWRINH\IHDWXUHVDUHGHYHORSHG
LQDVKRUWSHULRGRIWLPHPD\EHPRQWKVDQGWKHQ
WKURZQRSHQWRWKHVFLHQWLVWVWRXVHWHVWDQGJLYHIHHG
EDFN7KHV\VWHPPD\QRWEHFRPSOHWHLWPLJKWEHD
ELW IUXVWUDWLQJEXW WKH IDVW WXUQDURXQG IHHGEDFNZLOO
EHXVHIXO LQ WKHGHVLJQDQGGHYHORSPHQWRI WKHQH[W
VKRUWF\FOH7KHHQGXVHUFDQPDNHTXLFNVXJJHVWLRQV
RIZKDWWKH\ZDQWSUREDEO\QHZJRDOVDQGKRZWKLQJ
FDQEHLPSURYHGDQGWKHVHFDQEHSORZHGLQWRWKHQH[W
VKRUWF\FOH,QWKLVPDQQHUWKHXVHULVLQYROYHGFRQ
WLQXRXVO\ LQ WKH ODUJHVFDOH GHVLJQ 7KH VKRUWF\FOH
6XVWDLQDELOLW\%RRNLQGG 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$0
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RUJDQLF GHVLJQ SDUDGLJP KDV WKH HQGXVHU LQYROYHG
FRQWLQXRXVO\FDQUROODQGDGDSWZLWKWKHSXQFKHVDV
WHFKQRORJ\FKDQJHVXQGHUWKHLUIHHWDQGFDQEHFRPH
VHOIVXVWDLQDEOHDVLWPRYHVZLWKDVKLIWLQJJRDO
7UDQVLWLRQDIWHUPDWXULW\
$Q\VRIWZDUHWKDWLVGHSOR\HGDIWHUDOLIHF\FOHRIGH
YHORSPHQWDQGDGDSWDWLRQQHHGVWREHVXSSRUWHGIRUD
ORQJHUWLPHIRUVXVWDLQDEOHXVDJH,QDVFLHQWL¿FVHW
WLQJZLWKRSHQVRXUFHVRIWZDUHVXFKDVXVWDLQDELOLW\
PRGHOFDQFRPHIURPHLWKHUDQLQGXVWULDODGDSWDWLRQ
ZLWK VXSSRUW IRU LQGXVWULDO VWUHQJWK VRIWZDUH RU D
VRIWZDUHIRXQGDWLRQLQGHSHQGHQWRIWKHGHYHORSPHQW
WHDPZKHUHLWFDQEHPDLQWDLQHGDQGVXVWDLQHG
0RUHRYHU WKLVDOVR UHOLHYHV WKHGHVLJQHUV IURPVXS
SRUWLQJ WKH VRIWZDUH IRU ORQJ SHULRGV RI WLPH7KH\
FDQ PRYH RQ WR GHYHORSLQJ F\EHULQIUDVWUXFWXUH WKDW
FDQEHDPDMRUH[WHQVLRQWRWKHFXUUHQWV\VWHP±VXFK
DV D FRPSOHWH UHGHVLJQ DQG SDUDGLJP VKLIW  DQG EH
PRUHSURGXFWLYH)LQDQFLDOVXSSRUWIRUVXFKIRXQGD
WLRQVQHHGVWREHEXLOWLQWRWKHORQJWHUPJRDOVRIWKH
V\VWHPGHYHORSPHQW$ODUJHXVHUEDVHLVDNH\WRJHW
VXFKORQJWHUPVXSSRUW
2XU([SHULHQFH
7KH ',&( WHDP KDV PRUH WKDQ  SHUVRQ\HDUV RI
VRIWZDUHGHYHORSPHQWDQGGHSOR\PHQWH[SHULHQFHLQ
F\EHULQIUDVWUXFWXUH ,Q RXU DSSURDFK WR VRIWZDUH GH
YHORSPHQW ZH KDYH DGRSWHG WKH DERYH DSSURDFKHV
7KH65%ZDVEXLOWDVDYLUWXDOL]DWLRQPLGGOHZDUHIRU
ODUJHVFDOHGDWDVKDULQJ(YHQEHIRUH WKHZRUGµGDWD
JULG¶ZDVFRLQHGVHYHUDOUHOHDVHVRIWKHVRIWZDUHZHUH
LVVXHG IRU DGRSWLRQ LQ WKHZLGHVSUHDG13$&,SDUW
QHUVKLS.H\IHDWXUHVRIVRIWZDUHVXVWDLQDELOLW\EXLOW
LQWR65%LQFOXGHV
 VKRUW RUJDQLF GHYHORSPHQW F\FOHV ZLWK XVHUIHHG
EDFNEDVHGGHVLJQFKDQJHV
PRGXODUGHVLJQWKDWPDGHFKDQJHVYHU\HDV\IRUWKH
GHYHORSHUV
YHU\HDV\WRLQVWDOODQGDGPLQLVWHU7KHLQVWDOODWLRQ
FDQEHGRQHLQPLQXWHVDQGZHKDGRQH65%DGPLQLV
WUDWRUWDNHFDUHRIGDWDJULGV
YHU\HDV\WRXVH:HSURYLGHGWRROVWKDWDUHLQWXLWLYH
DQGNQRZQ8QL[FRPPDQGVWKDWKDYHDIDPLOLDUVWUXF
WXUH65%([SORUHUWKDWLVVLPLODUWR:LQGRZV([SORU
HUDZHEEDVHGWRROIRUHDVHRIXVHDQGDVHWRIXVHIXO
-DYDFODVVHVIRUHDVLO\EXLOGLQJGRPDLQVSHFL¿FSRUWDOV
LQWHJUDWLRQZLWKDODUJHQXPEHURISHHUVRIWZDUHWR
H[WHQGWKHXVDELOLW\RI65%65%ZDVDEOHWRLQWHJUDWH
ZLWKQHDUO\GLIIHUHQWW\SHVRIVRIWZDUHV\VWHPVE\
WKHWLPHLWVPDMRUGHYHORSPHQWF\FOHHQGHG
 EHLQJ YHQGRU DJQRVWLF DQG SODWIRUPLQGHSHQGHQW
(YHQ WKRXJK WKH V\VWHPZDVGHYHORSHGXVLQJ WKH&
ODQJXDJH FKRVHQ EHFDXVH RI WKH VSHHG QHHGHG WKH
V\VWHPZDVFRGHGVRWKDWSOXJDQGSOD\RIDQ\QXPEHU
RIYHQGRUSURGXFWEHFRPHVHDV\ZHVDZLQWHJUDWLRQ
WLPHVLQWHUPVRIGD\V
XVHUVXSSRUWRXUZKROHWHDPZDVJHDUHGWRKHOS
LQJWKHXVHU2XUUXOHRIWKHWKXPEZDVWKDWWKHXVHU
JHWVDUHSO\ZLWKLQDIHZKRXUVDQGDVROXWLRQZLWKLQ
DGD\RUVRXQOHVVLWLVQHZIHDWXUHGHYHORSPHQW:H
ZRUNHG FORVHO\ZLWK WKH XVHUV WR GHEXJ DVZHOO DV
GHVLJQQHZIHDWXUHV
ZLGHXVHRIVRIWZDUHHQJLQHHULQJWRROV&96FRQ
WLQXRXVEXLOGWHVWLQJ10,WHVWEHGYDOLGDWLRQPDLOLQJ
OLVWVEXJ]LOODDQGZLNL
65%LVVWLOOEHLQJXVHGDQGVXSSRUWVPRUHWKDQ3HW
DE\WHVRIGDWDDOORYHUWKHZRUOG
2QH RI WKHPDLQ RXWFRPHV RI VHYHUDO \HDUV RI 65%
GHYHORSPHQWLVWKDWZHVDZDQHHGIRUDPDMRUSDUD
GLJPVKLIW7KHXVHUUHTXHVWVIRUQHZIHDWXUHVEHFDPH
RYHUZKHOPLQJ HYHQ IRU D PRGXODU V\VWHP VXFK DV
65%+HQFHZHZDQWHGWREXLOGDQHZV\VWHPWKDWLV
PRUHDGDSWLYHDQGFKDQJHDEOHSUHIHUDEO\E\WKHXV
HUVWKHPVHOYHV7KHRXWFRPHRIWKLVLVWKH16)VXS
SRUWHGL52'6PLGGOHZDUHV\VWHP
,Q L52'6 ZH FRXSOHG D FOLHQWVHUYHU SHHUWRSHHU
V\VWHPWKDWKDVGDWDDQGWUXVWYLUWXDOL]DWLRQDVLQ65%
ZLWKSROLF\YLUWXDOL]DWLRQXVLQJDVHUYHUVLGHUXOHHQ
JLQH,QL52'6DXVHUFDQIRUPUXOHVWKDWFDQEH¿UHG
EDVHGRQWULJJHUVDQGSHUIRUPFRPSOH[ZRUNÀRZVDW
WKHGDWDVLWH7KHEXLOGLQJEORFNVIRU WKHVHUXOHVDUH
FDOOHGPLFURVHUYLFHVZKLFKKDYHZHOOGH¿QHGLQWHU
IDFHVDQGFDQEHHDVLO\FKDLQHGWRJHWKHUWRIRUPUXOHV
DQG ZRUNÀRZV$Q LQWULJXLQJ DVSHFW RI WKH L52'6
UXOH V\VWHPV LV LWV DELOLW\ WR ³FOHDQ XS´ RQ IDLOXUHV
7KLVLVSRVVLEOHEHFDXVHWKHUXOHVWKHPVHOYHVKDYHD
UHFRYHU\VHFWLRQWKDWLVGH¿QHGZKHQWKHUXOHVDUHGH
¿QHGDQGH[HFXWHVRQIDLOXUH7KLVKHOSVLQQRWRQO\
6XVWDLQDELOLW\%RRNLQGG $0
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WU\LQJDOWHUQDWHUXOHVEXWDOVRPDNHVVXUHWKDWWKHV\V
WHPLVQRWOHIWLQDQXQVWDEOHVWDWH
,QL52'6ZHKDYHDGRSWHGWKHVDPHRUJDQLFVKRUW
F\FOHGHVLJQ7KURXJKXVHUIHHGEDFNGHVLJQJRDOVFDQ
EHFKDQJHGHYHQZKHQIROORZLQJDYHU\EURDGVWUDWHJ\
7KHXVHUEDVHLQL52'6LVQRWSDVVLYH%HFDXVHRIWKH
HDVHRIGHYHORSPHQWRIUXOHVDQGPLFURVHUYLFHVWKH
XVHUVWKHPVHOYHVVKDSHDQGDGDSWWKHLUL52'6V\VWHP
WR¿W WKHLUQHHGV0DQ\RI WKHVHUXOHVHWVDVZHOODV
PLFURVHUYLFHVDUHEHFRPLQJSDUWRIRXUUHOHDVHVDIWHU
DQLQLWLDOWHVWDQGUHYLHZ7KHPDQWUDRIHDVHRIXVHLV
DOVRSDUWRI WKH L52'6GHYHORSPHQWDVZHSURYLGH
IDPLOLDUWRROVDQGH[WHQVLRQIRUDFFHVVLQJGDWD
$GDSWDWLRQRIVRPHXVHIXOLQWHUIDFHVVXFKDV)HGRUD
'VSDFH3$:1DQGVXFKDUHPDNLQJ WKHV\VWHPXV
DEOHE\DZLGHDXGLHQFH
:HKDYHDOVRIRUPHGDQRQSUR¿WIRXQGDWLRQIRUPDQ
DJLQJ ORQJWHUPYLDELOLW\RI WKH L52'6LQGHSHQGHQW
RIWKHGHYHORSPHQWWHDP:HKRSHWRDWWUDFWRWKHUGH
YHORSHUVDQGXVHUVWRWKLVIRXQGDWLRQDQGWDNHFKDUJH
RIVXVWDLQDELOLW\RIWKHVRIWZDUHV\VWHP
:KDW UROH VKRXOG WKH 16) DQG RWKHU IXQGLQJ
DJHQFLHVKDYHLQVXVWDLQLQJIXQGLQJIRULPSRUWDQW
VRIWZDUH"+RZ FDQ IHGHUDO DJHQFLHV EHVW FRRUGL
QDWHDQGDFKLHYHHI¿FLHQFLHVRIVFDOH"
   $JHQFLHVVKRXOGSURYLGH IXQGLQJ IRUFRUHGHYHO
RSPHQW DQG IRU DSSOLFDWLRQV RI WKH VRIWZDUH DFURVV
VFLHQWL¿FGRPDLQV6XSSRUW LVDOVRQHHGHGIRUPDLQ
WHQDQFHKDUGHQLQJWHVWLQJDQGGRFXPHQWDWLRQDIWHUD
FRUHGHYHORSPHQWSHULRG)XUWKHU VXSSRUW VKRXOGEH
WKURXJKFRPPXQLW\EX\LQDQGIURPXVDJH LQ ODUJH
VFDOHIXQGHGDQGVHOIIXQGHGSURMHFWV
 $UH WKHUH GDQJHUV WKDW KHDY\ VXSSRUW RI RQH
SDUWLFXODURSHQVRXUFH V\VWHPZLOO VWLÀHGLYHUVLW\
RI UHVHDUFK"+RZ VKRXOG RQH FKRRVH VRIWZDUH WR
VXVWDLQ"+RZVKRXOGRQH VFDOHEDFNZKHQDSDU
WLFXODUV\VWHPQRORQJHUVHHPVSURPLVLQJEXWVWLOO
KDVVLJQL¿FDQWXVH"+RZGRHVWKLVVXSSRUWPRGHO
FRPSDUHWRFRPPHUFLDOV\VWHPVZKHUHVXSSRUW LV
QRW JXDUDQWHHG"'R RSHQ VRXUFH V\VWHPV UHTXLUH
PRUHRUOHVVRSHUDWLRQDOVXSSRUWWKDQFRPPHUFLDO
SURGXFWV"
)XQGLQJVKRXOGEHGLYHUVL¿HGWRHQVXUHPXOWLSOHDS
SURDFKHVDUHH[SORUHG+RZHYHUQRV\VWHPVKRXOGEH
VXSSRUWHGWKDWLVQRWFDSDEOHRILQWHURSHUDELOLW\ZLWK
RWKHUVROXWLRQV,ILWLVSRVVLEOHWRPLJUDWHFROOHFWLRQV
EHWZHHQ VROXWLRQV WKHQ WKHEHVW VROXWLRQ PRVW FRVW
HIIHFWLYH DQG KDYLQJ WKH UHTXLUHG IHDWXUHV ZLOO EH
VHOIVHOHFWHG E\ WKH XVHU FRPPXQLW\ 6RIWZDUHPXVW
EHZLGHO\XVHG LI LW LV WREHFRPHJHQHULF LQIUDVWUXF
WXUH:LWKLQ WKH DFDGHPLF FRPPXQLW\ RSHQ VRXUFH
VRIWZDUHLVVWURQJO\SUHIHUUHGEHFDXVHLWFDQEHPRGL
¿HG WR PHHW SURMHFW VSHFL¿F UHTXLUHPHQWV LV IUHHO\
DYDLODEOHDQGLVDEOHWRUDSLGO\HYROYHWRLQFRUSRUDWH
QHZPHWKRGRORJLHV+RZHYHURSHQVRXUFH VRIWZDUH
LV D GRXEOHHGJHG VZRUG7KHPDLQWHQDQFH DQG VXS
SRUWFRVWVUHTXLUHWKHGHYHORSPHQWRIORFDOH[SHUWLVH
LQUXQQLQJWKHVRIWZDUH7KLVLVDODERUFRVWEXWLWLV
DPHOLRUDWHGE\WKHWUDQVIHURIH[SHUWLVHIURPWKHGH
YHORSHUWRHDFKLQVWLWXWLRQWKDWXVHVWKHVRIWZDUH2SHQ
VRXUFH VRIWZDUH LV D NQRZOHGJH WUDQVIHUPHFKDQLVP
WKDWSURPRWHVHQULFKPHQWRIH[SHUWLVHDWSDUWLFLSDWLQJ
VLWHV7KXVLWLVZLGHO\XVHGLQDFDGHPLD
+RZFDQQHZVWUDWHJLHVIRUVXVWDLQDELOLW\RIRSHQ
VRXUFH DQG FRPPXQLW\ VRXUFH VRIWZDUH EH HP
SOR\HGWRKHOSDGYDQFH16)JRDOV"
5HVHDUFKQRZLVFRQGXFWHGDWDQLQWHUQDWLRQDOVFDOH
6RIWZDUH V\VWHPV DUH QHHGHG WKDW DUH XVHG LQ VXS
SRUWRILQWHUQDWLRQDOUHVHDUFKFROODERUDWLRQV7KHUHLV
D FRUUHVSRQGLQJ FRPPLWPHQW WR LQWHUQDWLRQDO GHYHO
RSPHQW FROODERUDWLRQV'DWD FROOHFWLRQVQRZDUH DV
VHPEOHGRQDJOREDOEDVLVZLWKREVHUYDWLRQVRXUFHV
VFDWWHUHG DURXQG WKH ZRUOG UHVHDUFKHUV GLVWULEXWHG
DFURVVPXOWLSOH FRQWLQHQWV DQG VRIWZDUH GHYHORSHUV
GLVWULEXWHGDFURVVPDQ\FRXQWULHV,QSDUWLFXODUGDWD
JULGV DUH GHSOR\HG DV QDWLRQDO LQIUDVWUXFWXUH WKDW WLH
WRJHWKHU DFDGHPLFDQG UHVHDUFK LQVWLWXWLRQVZLWKLQD
QDWLRQ7KHGHYHORSPHQWH[SHUWLVH WRPHHW WKHZLGH
UDQJHRIGHPDQGVUHVLGHVLQWKHSDUWLFLSDWLQJQDWLRQV
7KHL52'6GDWDJULGFRQWDLQVFRQWULEXWLRQVIURPGH
YHORSHUV LQ (XURSH WKH86 WKH )DU (DVW DQG$XV
WUDOLD 7KHVH LQFOXGH FOLHQWV IRU DFFHVVLQJ WKH GDWD
JULGVHFXULW\H[WHQVLRQVWRLPSURYHLQWHUDFWLRQVZLWK
JULG VRIWZDUHPLFURVHUYLFHV IRU GDWDPDQLSXODWLRQ
DQG VWUXFWXUHG LQIRUPDWLRQ UHVRXUFH GULYHUV IRU VSH
FL¿FGDWDIRUPDWV6XVWDLQDELOLW\EHFRPHVHDVLHUZKHQ
WKHVRIWZDUHEHFRPHVDGHIDFWRVWDQGDUGXVHGDFURVV
PXOWLSOHFRPPXQLWLHVDQGQDWLRQV
6XVWDLQDELOLW\%RRNLQGG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7KH 1H[W *HQHUDWLRQ 5HVHDUFK *ULG 1*5*
>.LOOHHQ@ZLOOUHTXLUHPDLQWHQDQFHDQGREVROHV
FHQFHRIH[LVWLQJVRIWZDUHDVZHOODVGHYHORSPHQWRI
VRIWZDUH WREULQJQHZFDSDELOLWLHV)RUH[DPSOH WKH
1*5*YLVLRQFDOOVIRU³SDWKZD\VIRUWKHLQWHJUDWLRQ
RIDZLGHUDQJHRIF\EHULQIUDVWUXFWXUH&,UHVRXUFHV
DQGQHZSURYLGHUV´$FKLHYLQJWKLVJRDOQHFHVVLWDWHV
DQ LQFUHDVH LQ WKH QXPEHU RI DSSOLFDWLRQV JULG VHU
YLFHVDQGUHVRXUFHSURYLGHUV53V$VDFRQVHTXHQFH
JULGVRIWZDUH LQIUDVWUXFWXUHDQG1*5*SROLFLHVZLOO
KDYHWRVXSSRUWDQLQFUHDVLQJO\GLYHUVHVHWRIVHUYLFHV
DQGVHUYLFH OLIHF\FOHPRGHOVVXFKDV WKRVHUHTXLUHG
E\WKURXJKSXWFRPSXWLQJRUIRULQWHUDFWLYHDFFHVV
,QRXUH[SHULHQFHZULWLQJUHXVDEOHVRIWZDUHLVPRUH
WKDQPDNLQJ VRXUFHFRGHDYDLODEOH UHXVDELOLW\PXVW
EH FRQVWDQWO\ FRQVLGHUHG GXULQJ VRIWZDUH GHYHORS
PHQW 6LPLODUO\ VXVWDLQDEOH VRIWZDUH LV PRUH WKDQ
VRIWZDUHPDLQWHQDQFHRU³RSHQVRXUFH´VXVWDLQDELO
LW\FRPHVIURPDFWLYHFRPPXQLWLHVRIXVHUVGHYHORS
HUVDQGH[SHUWVERWKH[WHUQDODQGLQWHUQDOWRWKHVRIW
ZDUHGHYHORSPHQWSURFHVV:HEHOLHYHWKDW WKH16)
VKRXOG IRVWHU WKH FUHDWLRQ RI VXVWDLQDEOH JULG LQIUD
VWUXFWXUHVRIWZDUHE\IRFXVLQJRQWKHIROORZLQJDUHDV
 JULG LQIUDVWUXFWXUH VWDQGDUGV  LQWHURSHUDELOLW\
WHVWLQJVRIWZDUHLQFXEDWLRQDQGVRIWZDUHSURG
XFWGHYHORSPHQW
6WDQGDUGV DUH GH¿QHG IRU YDULRXV OD\HUV RI WKH GDWD
FRPPXQLFDWLRQ SURWRFRO VWDFN ,(((  VWDQGDUGV
IRUHWKHUQHW,(7)VWDQGDUGVIRU,3:&VWDQGDUGVIRU
ZHEVHUYLFHVWKH*OREXV$OOLDQFHDQGWKH2SHQ*ULG
)RUXPIRUJULGVHUYLFHV6XSSRUWIRUVWDQGDUGVEHLQJ
GHYHORSHGLQWKH2SHQ*ULG)RUXPVKRXOGEHDPDMRU
HPSKDVLVIRU16)7KLVVXSSRUWFRXOGFRPHLQDYDUL
HW\RIZD\VVXFKDVUHTXLULQJ2*)VWDQGDUGFRPSOL
DQFH RUGHYHORSPHQWDVSDUWRI1*5*VHUYLFHVRU
SURJUDPVWDUJHWHGDWVWDQGDUGVJHQHUDWLRQ
6XVWDLQDEOH6RIWZDUH,GHDVIRUWKH1H[W*HQHUDWLRQ5HVHDUFK*ULG
6WDQGDUGV,QWHURSHUDELOLW\DQG6RIWZDUH'HYHORSPHQW
'DYLG(+XGDN3K'7RP%LWWHUPDQ3K'1HLO/XGEDQ6WDQOH\&$KDOW3K'
2KLR6XSHUFRPSXWHU&HQWHU
&ROXPEXV2+
^GKXGDNWELWWHUQOXGEDQDKDOW`#RVFHGX
5HFRPPHQGDWLRQ7KH16)VKRXOGSURYLGHRQJR
LQJ IXQGLQJ IRU D GLYHUVH &, VWDQGDUGV WHDP IR
FXVHGRQGHYHORSLQJDQGSURPXOJDWLQJVWDQGDUGV
IRUWKHHPHUJLQJF\EHULQIUDVWUXFWXUH7KHVHVWDQ
GDUGVVKRXOGFRYHUQDWLRQDOUHJLRQDODQGFDPSXV
F\EHULQIUDVWUXFWXUH
,QRUGHU WRFUHDWHVXVWDLQDEOHVRIWZDUH WKH7HUD*ULG
3ODQQLQJ3URFHVVLGHQWL¿HGDQHHGIRU³GHGLFDWHGWHV
WEHGV´ >.LOOHHQ@ IRU 1*5* VHUYLFHV$ QDWXUDO
DQDORJ\ FRPHV IURP WKH ZLUHOHVV /$1 LQGXVWU\ LQ
ZKLFKWKHUHLVDVWDQGDUGVERG\,(((DQGDQ
LQGXVWU\FRQVRUWLXPWKH:L)L$OOLDQFH'HVSLWHWKH
HIIRUWVRIWKHLUDXWKRUVPDQ\VWDQGDUGVFRQWDLQVRPH
DPELJXLW\ ,PSOHPHQWHUV PDNH DVVXPSWLRQV ZKHQ
IDFHGZLWKWKHVHDPELJXLWLHV,QWKHVHFDVHVWHVWLQJLV
QHFHVVDU\WRHQVXUHWKDWPXOWLSOHLPSOHPHQWDWLRQVRI
DVSHFL¿FDWLRQLQWHUDFWFRUUHFWO\,QWHURSHUDELOLW\WHVWV
KDYHEHHQGLVFXVVHGDQGSXEOLVKHGEXWWKHUHH[LVWVQR
VWDQGLQJ RUJDQL]DWLRQ WR GHYHORS FRPSUHKHQVLYH LQ
WHURSHUDELOLW\WHVWVDQGFHUWLI\WHVWLQJUHVXOWV7KLVLVD
FULWLFDODUHDDVWKHJULGFRPSXWLQJVSDFHH[SDQGVZLWK
VWDQGDUGVVXFKDVWKRVHSURSRVHGDVDORJLFDOQH[WVWHS
IRU WKH FRPPHUFLDO ³FORXG FRPSXWLQJ´ VSDFH >$UP
EUXVW@
5HFRPPHQGDWLRQ7KH16)VKRXOGSURYLGHIXQG
LQJIRUD&,LQWHURSHUDELOLW\WHDP7KLVLQWHURSHU
DELOLW\WHDPVKRXOGEHFKDUJHGZLWKFRRSHUDWLYHO\
JHQHUDWLQJ D VXLWH RI WHVWV DFFHSWDEOH WHVW RXW
FRPHVDQGPHWULFVWKDWFDQEHXVHGIRUVWDQGDUG
FHUWL¿FDWLRQFRYHULQJQDWLRQDOUHJLRQDODQGFDP
SXVF\EHULQIUDVWUXFWXUH
:HKDYH IRXQG LW XVHIXO WR FDWHJRUL]H VRIWZDUHGH
YHORSPHQWDFWLYLWLHVDVHLWKHUVRIWZDUHLQFXEDWLRQRU
VRIWZDUH SURGXFW GHYHORSPHQW ,QIRUPDOO\ ZH XVH
³VRIWZDUHLQFXEDWLRQ´WRGHVFULEHWLPHOLPLWHGVRIW
ZDUHGHYHORSPHQWSURMHFWVRIPRGHVWVFDOH,QW\SL
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$0

FDO VRIWZDUH LQFXEDWLRQ SURMHFWV WKH DSSOLFDWLRQ¶V
DXWKRULVLWVSULPDU\XVHUWKHDSSOLFDWLRQQHHGRQO\
UXQIRUDOLPLWHGDPRXQWRIWLPHRQDOLPLWHGQXP
EHURIV\VWHPV6LPLODUO\ZHXVH³VRIWZDUHSURGXFW
GHYHORSPHQW´ WR GHVFULEH SURGXFWV WKDW DUH WR EH
RQJRLQJ ZLGHO\ GLVWULEXWHG ODUJHU SURMHFWV 7KHVH
SURMHFWVPXVWDGGUHVVPDQ\RWKHU IDFWRUV LQFOXGLQJ
WHVWLQJ HUURU KDQGOLQJ SHUIRUPDQFH VFDOLQJ VWDQ
GDUGV FRQIRUPDQFH PXOWLSODWIRUP VXSSRUW GRFX
PHQWDWLRQWXWRULDOVDQGLQVWDOODWLRQ
5HFRPPHQGDWLRQ7KH16)VKRXOGSHUPLWIXQGLQJ
IRUVRIWZDUHLQFXEDWLRQGHYHORSPHQWDQGVXSSRUW
WREHLQFOXGHGLQIXWXUH&,SURSRVDOVLQSDUWLFXODU
WKRVH SURSRVDOV WKDW DUH GLUHFWHG DW WKH GHYHORS
PHQWRIFRPPXQLW\RULHQWHG&,SURGXFWVVXFKDV
EXWQRWOLPLWHGWRLQQRYDWLYHSDUDOOHOOLEUDULHVGR
PDLQVSHFL¿FJULG³VWDFNV´VWRUDJHPDQDJHPHQW
FROODERUDWLRQWRROVYLVXDOL]DWLRQLQFOXGLQJUHPRWH
YLVXDOL]DWLRQDQGSRUWDOFRPSRQHQWV
0DQ\ SXEOLFO\ YLVLEOH VRIWZDUH GHYHORSPHQW SURM
HFWVDUHFDUULHGRXWLQWKHRSHQVRXUFHRUFRPPXQLW\
VRXUFHFRPPXQLWLHVHJ/LQX[$SDFKH3\WKRQDQG
(FOLSVH7KHVHSURMHFWVKDYHGHYHORSHGVLPLODURQOLQH
FROODERUDWLRQIHHGEDFNPHFKDQLVPVHJVRXUFHFRQ
WUROUHSRVLWRU\PDLOLQJOLVWVEXJWUDFNLQJZLNLFKDW
IXQFWLRQV EXQGOHG LQ DSSOLFDWLRQV OLNH 6RXUFH)RUJH
+RZHYHU WHFKQRORJ\ DORQH LV QRW HQRXJK WR FUHDWH
D VXFFHVVIXO RSHQ VRXUFH SURMHFW ,Q DGGLWLRQ WR WKH
WHFKQLFDOLQIUDVWUXFWXUHVXFFHVVIXORSHQVRXUFHSURM
HFWV >)RJHO@ H[KLELW D QXPEHU RI VLPLODU WUDLWV
LQFOXGH  LQWHUVHFWLRQRISHUVRQDODQGSURIHVVLRQDO
LQWHUHVWVIRUGHYHORSHUVSDVVLRQDWHRUFKDULVPDWLF
OHDGGHYHORSHUVVXFKDV/LQXV7RUYDOGVRU*XLGRYDQ
5RVVXPORZEDUULHUWRHQWU\VLPSOHHVWDEOLVKHG
PHFKDQLVPV IRU SURMHFW LQVWDOODWLRQ FROODERUDWLRQ
DQG FRQWULEXWLRQ DQG  DFWLYH XVHU DQG GHYHORSHU
FRPPXQLWLHV,I16)ZDQWVWRVHHVXFKFRPPXQLWLHV
GHYHORS DURXQG FULWLFDO 1*5* FDSDELOLWLHV LW PXVW
HVWDEOLVK IXQGLQJDQGHYDOXDWLRQPHFKDQLVPV IRUDOO
DVSHFWVRIVRIWZDUHGHYHORSPHQW
5HFRPPHQGDWLRQ7KH16)VKRXOGHVWDEOLVKHYDO
XDWLRQFULWHULDDQGIXQGLQJPHFKDQLVPVWKDWVXS
SRUWVRIWZDUHGHYHORSPHQWUHOHDVHDQGOLIHF\FOH
LPSURYHPHQW7KLV LVSDUWLFXODUO\FULWLFDO IRUUHO
DWLYHO\ ORZHUXVH VRIWZDUH WKDW LV HVVHQWLDO WR WKH
QDWLRQ¶VHVFLHQFHREMHFWLYHVEXWZKLFKPD\QRWLQL
WLDOO\ KDYH D EURDGXVHUEDVH RU LPPHGLDWH FRP
PHUFLDOSRWHQWLDO)XQGLQJVKRXOGEHSURYLGHG WR
VXSSRUWVRIWZDUHGHYHORSPHQWWHFKQRORJLHVLQFOXG
LQJ UHSRVLWRULHV XVHU PDLOLQJ OLVWV EXJWUDFNLQJ
DQGWHVWLQJ)XUWKHU16)VKRXOGFRQVLGHUGHYHORS
LQJPHFKDQLVPVWRDOORZLQWHOOHFWXDOSURSHUW\YDO
XHWRDFFUXHWRVRPHVRIWZDUHGHYHORSPHQWDFWLYL
WLHVRXWVLGHRIWKHRSHQVRXUFHFRPPXQLW\
5HIHUHQFHV
>$UPEUXVW@0LFKDHO$UPEUXVWHWDO³$ERYHWKH
&ORXGV$%HUNHOH\9LHZRI&ORXG&RPSXWLQJ´
KWWSZZZHHFVEHUNHOH\HGX3XEV7HFK5SWV
((&6SGI
>)RJHO@ .DUO )RJHO ³3URGXFLQJ 2SHQ 6RXUFH
6RIWZDUH +RZ WR 5XQ D 6XFFHVVIXO )UHH 6RIWZDUH
3URMHFW´KWWSSURGXFLQJRVVFRP
>.LOOHHQ@7LPRWK\/.LOOHHQHWDO³7KH1H[W
*HQHUDWLRQ5HVHDUFK*ULG$3DWK)RUZDUG)LQDO5H
SRUW´  KWWSZZZWHUDJULGIXWXUHRUJV\VWHP
¿OHV1*5*B5HSRUWB)LQDOBSGI
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,QWURGXFWLRQ
,W LV LPSRUWDQW LQ FRQVLGHULQJ VXVWDLQDELOLW\ WR DVN
ZKDWQHHGVWREHVXVWDLQHG6SHFL¿FDOO\LVLWVRIWZDUH
SURGXFWVRUWKHFDSDELOLWLHVHQDEOHGE\WKDWVRIWZDUH"
,QWKLVSRVLWLRQSDSHUZHDUJXHWKDWVXVWDLQLQJFDSD
ELOLWLHV DQG DUFKLWHFWLQJ WR HQDEOH FKDQJH DUH RIWHQ
WKH EHWWHU FKRLFH SDUWLFXODUO\ ZKHQ RQH FRQVLGHUV
WKHFRVWVDQGFRQVHTXHQFHVRIPDLQWDLQLQJDVSHFL¿F
VRIWZDUHSURGXFW)XUWKHUWKHVHDSSURDFKHVDUHQRWLQ
GHSHQGHQW±VRIWZDUHSURGXFWVDUFKLWHFWHGWRVXSSRUW
FKDQJHDUHWKHPVHOYHVPRUHPDLQWDLQDEOH
7KHUHDUHDZLGHUDQJHRIWHFKQLFDODQGVRFLDOLVVXHV
WKDWLQÀXHQFHWKHUHODWLYHPHULWRIWKHVHDOWHUQDWLYHV
,QRXUH[SHULHQFHDVSDUWRIWKHFRPPXQLW\GHYHORS
LQJVFLHQWL¿FF\EHULQIUDVWUXFWXUHLWLVYHU\UDUHWRVHH
VSHFLDOL]HGVRIWZDUHSURGXFWVUHXVHGDFURVVSURMHFWV
7KRXJK WKHUH DUH H[FHSWLRQV HYHQ VXFFHVVIXO SURG
XFWVDUHRIWHQPRUHVXFFHVVIXOLQVSDZQLQJQHZYDULD
WLRQVDQGFRPSHWLQJSURGXFWVWKDQWKH\DUHLQEHFRP
LQJXELTXLWRXVWKHPVHOYHV
 /DWHU SURGXFWV FDQ LQFRUSRUDWH FRPSRQHQWV WKDW
ZHUH QRW DYDLODEOH WR WKH RULJLQDO GHYHORSHUV DQG
FDQDGGHYROYHJHQHUDOFDSDELOLWLHVWREHWWHUVXSSRUW
VSHFL¿FFRPPXQLWLHV
9DULDQWVPD\LQWHJUDWHEHWWHUZLWKRWKHUFRPPXQL
WLHV¶H[LVWLQJLQIUDVWUXFWXUHWKDQWKHLQLWLDOSURGXFW
&RPPXQLWLHVFDQFRQVLGHUWKHFRPELQDWLRQRI&,
GHYHORSHUVIDPLOLDUZLWKWKHLUGRPDLQDQGWKHDYDLO
DELOLW\RIVXSSRUWDVDUJXPHQWVLQIDYRURIFRPSHW
LQJSURGXFWVDQG
 )XQGLQJ IRU PDLQWHQDQFH LV RIWHQ PRUH UHDGLO\
DYDLODEOHDVSDUWRIGHYHORSLQJPRUHDGYDQFHGFD
SDELOLWLHV
6XVWDLQLQJ&DSDELOLWLHV1RW&RGHV%\$UFKLWHFWLQJIRU,QQRYDWLRQ
-DPHV'0\HUV5REHUW(0F*UDWK
1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV1&6$
8QLYHUVLW\RI,OOLQRLV8UEDQD&KDPSDLJQ
:KLOH DOO RI WKHVH LVVXHV FDQ EH DGGUHVVHGZLWK DG
GLWLRQDO IXQGLQJZKLFKPD\ EH D QHFHVVDU\ SDUW RI
WKHVROXWLRQ LW LVDOVRZRUWKQRWLQJ WKDW WKHVH LVVXHV
DUHQRWDVUHOHYDQWLIWKHJRDOLVWRPDLQWDLQFDSDELOL
WLHV UDWKHU WKDQSURGXFWVDQG LI VRIWZDUH LVGHVLJQHG
WRVXSSRUWPLJUDWLRQWRQHZSURGXFWVRYHUWLPH&RQ
VLGHUWKHFDVHRI1&6$0RVDLFDQGKWWSGLQWKHHDUO\
GD\V RI WKH:::&OHDUO\ LQYHVWPHQW E\16)DQG
RWKHUDJHQFLHVZDVFULWLFDOWRFUHDWHWKHVHLQLWLDOIUHH
LPSOHPHQWDWLRQVRIWKH:HESURWRFROV+RZHYHUWKH
VXFFHVVRIWKH:HEKDVEHHQGULYHQE\WKH:HE¶VRSHQ
+773 DQG +70/ VWDQGDUGV DQG WKH DYDLODELOLW\ RI
PXOWLSOH EURZVHU DQG VHUYHU LPSOHPHQWDWLRQV UDWKHU
WKDQWKHFRQWLQXLQJYLDELOLW\RIWKHLQLWLDOLPSOHPHQ
WDWLRQV2QFHWKHLGHDRIWKHZHEFDXJKWRQVXSSRUW
IRU0RVDLFSHUVHZDVQRWVRFULWLFDO
:KLOHWKH:HEFDQEHGLVPLVVHGDVXQLTXHWKHUHDUH
QXPHURXV RWKHU H[DPSOHVZKHUH VWDQGDUG LQWHUIDFHV
DQGSURWRFROVSDUWLFXODUO\WKRVHWKDWSURYLGHHQGXVHU
H[WHQVLELOLW\KDYHOHDGWRORQJWHUPVXVWDLQDELOLW\RI
FDSDELOLWLHV,QWKHIROORZLQJVHFWLRQVZHH[SORUHWKH
LGHDRIVXVWDLQLQJFDSDELOLWLHVLQPRUHGHWDLOGLVFXVV
LWV DSSOLFDWLRQ WR VFLHQWL¿F F\EHULQIUDVWUXFWXUH DQG
FRQFOXGHZLWKDGLVFXVVLRQRIKRZWKLVUHIUDPHV WKH
GLVFXVVLRQRIVXVWDLQDELOLW\DQGOHDGVWRGLIIHUHQWDS
SURDFKHVWRDFKLHYLQJORQJWHUPVXVWDLQDELOLW\RIVFL
HQWL¿FF\EHULQIUDVWUXFWXUH
$UFKLWHFWLQJIRU,QQRYDWLRQ
+773DQG+70/DUHWZRH[DPSOHVRIDFODVVRIVWDQ
GDUGV WKDW FOHDQO\ VHSDUDWH KRZ VRPHWKLQJ LV GRQH
IURPZKDWLVEHLQJGRQH+773GH¿QHVKRZRQHFDQ
*(7DQG387EORFNV RI FRQWHQW DFURVV WKH ,QWHUQHW
EXWGRHVQRWFRQVWUDLQZKDWWKH\DUHRUKRZWKH\DUH
JHQHUDWHG +70/ VSHFL¿HV SDJH IRUPDWWLQJ EXW QRW
ZKDW \RX FDQ GLVFXVV RQ WKH SDJH ;0/ VLPLODUO\
VWDQGDUGL]HV V\QWD[ EXW GRHV QRW FRQVWUDLQ FRQWHQW
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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DQG VHUYLFHRULHQWHG DUFKLWHFWXUHV KDYH DQ DQDORJ\
ZLWK+773 TXLWHGLUHFW IRU5(67IXO VHUYLFHV7KH
,QWHUQHWLWVHOILVGHVLJQHGWKLVZD\ZLWK7&3,3VSHFL
I\LQJKRZWRURXWHSDFNHWVQRWZKDWWKH\FDQFRQWDLQ
2WKHUH[DPSOHVRIWKLVDSSURDFKLQWRGD\¶V&,LQFOXGH
WKH3OXJJDEOH$XWKHQWLFDWLRQ0RGXOH$3,>@DQG-DYD
$XWKHQWLFDWLRQ DQG $XWKRUL]DWLRQ 6HUYLFH -$$6
KWWSMDYDVXQFRPSURGXFWVMDDV 7KHVH DEVWUDFW
$3,VLQVXODWHDSSOLFDWLRQVDQGVHUYLFHVIURPERWKWKH
VSHFL¿F DXWKHQWLFDWLRQ WHFKQRORJ\ GHSOR\HG DQG WKH
DGPLQLVWUDWLYHSROLFLHVDWYDULRXVORFDWLRQV7KH\GH
¿QHWKHKDQGVKDNHVUHTXLUHGEHWZHHQXVHUVDSSOLFD
WLRQVDQGDXWKHQWLFDWLRQVHUYLFHVUHTXLUHGWRSHUIRUP
DXWKHQWLFDWLRQEXWNHHSGHWDLOVRIKRZDXWKHQWLFDWLRQ
LVSHUIRUPHGRXWRIDSSOLFDWLRQV7KLVHQDEOHVDSSOLFD
WLRQVWREHUHXVHGLQGLIIHUHQWVHFXULW\HQYLURQPHQWV
DQGIRUFRPPXQLWLHVRIXVHUV WRXSJUDGHWRQHZDX
WKHQWLFDWLRQ VHUYLFHV RYHU WLPHZLWKRXW LQYROYHPHQW
RIDSSOLFDWLRQGHYHORSHUV$QDSSOLFDWLRQFRXOGEHGH
SOR\HGXVLQJXVHUQDPHVDQGSDVVZRUGVDWRQHVLWHDQG
*ULGFUHGHQWLDOVDWDQRWKHURUDWDODWHUGDWHZLWKQR
FKDQJHVWRWKHDSSOLFDWLRQVRIWZDUHLWVHOI
$OO RI WKHVH VWDQGDUGV HQFRXUDJH FUHDWLYLW\ ³DW WKH
HGJHV´ DQG WKH\ KDYH VXSSRUWHG FRQWLQXLQJ HYROX
WLRQDQGH[SDQVLRQRIFDSDELOLWLHVRYHU\HDUVDQGIRU
VRPHRYHUGHFDGHV)RUWKHZHEWKHVHSDUDWLRQRIWKH
PHDQV WR UHIHUHQFH OLQN DQG IRUPDW UHVRXUFHV IURP
WKH FRQWHQW EHLQJ FRQYH\HG ZDV WKH FULWLFDO GHVLJQ
SULQFLSOH WKDW OHG WR UHXVDEOH EURZVHUV DQG VHUYHUV
DQGHPSRZHUHGZHEXVHUVDQGGHYHORSHUVWRLQQRYDWH
ZLWKRXWWKHQHHGIRURUWKHH[SHFWDWLRQRIFHQWUDOFR
RUGLQDWLRQ 7KH FKDOOHQJH LQ GHYHORSLQJ VXVWDLQDEOH
VFLHQWL¿F&,FDQEHIUDPHGLQVLPLODUWHUPVGHVLJQV
VKRXOG VHSDUDWH VFLHQWL¿F FRQFHUQV DQG RSHUDWLRQDO
FRQFHUQVIURPWKHEDVHFDSDELOLWLHVDQGFDSDELOLW\LQ
WHUDFWLRQVUHTXLUHG
'HVLJQLQJ6FLHQWL¿F&\EHULQIUDVWUXFWXUHIRU,Q
QRYDWLRQDQG6XVWDLQDELOLW\
&OHDUO\PDQ\RIWKHDSSURDFKHVRXWOLQHGDERYHKDYH
EHHQDGRSWHGLQVFLHQWL¿FF\EHULQIUDVWUXFWXUHSURMHFWV
ZLWKYHU\SRVLWLYHUHVXOWV7RDVLJQL¿FDQWGHJUHH LW
KDV EHFRPHSRVVLEOH WR DVVHPEOH RIIWKHVKHOI FRP
SRQHQWV IRU ZHE LQWHUIDFHV HJ SRUWDOV DQG ZLNLV
ZHEVHUYLFHVDQGFROODERUDWLRQ WRROV WRVXSSRUWVFL
HQWL¿FFRPPXQLWLHV:KLOHWKLVKDVEHHQDVLJQL¿FDQW
VWHSIRUZDUG LWKDVQRWHOLPLQDWHG WKHGLI¿FXOWLHV LQ
VXVWDLQLQJV\VWHPV$VKDVEHHQGLVFRYHUHGE\PDQ\
16)IXQGHG F\EHULQIUDVWUXFWXUH SURMHFWV FKRLFHV
PDGH LQ WHUPV RI VHFXULW\ GDWD DQG PHWDGDWD VWRU
DJH DQG FRPSXWDWLRQDO SURFHVVLQJPRGHO RIWHQ DGG
GHSHQGHQFLHV WKDWPDNH LW YHU\ GLI¿FXOW WR LQWHJUDWH
VRIWZDUHDFURVVSURMHFWVRUWRLQFUHPHQWDOO\DGYDQFH
LQIUDVWUXFWXUHGHVSLWHWKHVLPLODULWLHVLQIRUH[DPSOH
WKHXVHRIZHEVHUYLFHVDQGSRUWDOVWDQGDUGV
:H KDYH DUJXHG HOVHZKHUH WKDW WKHVH LVVXHV DUH QRW
IXQGDPHQWDOOLPLWVRQKRZPXFKLQWHURSHUDELOLW\FDQ
EHDFKLHYHGEXWDUHLQVWHDGLQGLFDWLRQVRIZKHUHDG
GLWLRQDOH[WHQVLEOHVWDQGDUGVDUHQHHGHG>@7KH\
DOVRVXJJHVWWKDWGXHWRWKHQDWXUHRIVFLHQWL¿FZRUN
DQGWKHGLVWULEXWHGQRQKLHUDUFKLFDORYHUODSSLQJQD
WXUHRIVFLHQWL¿FFRPPXQLWLHV WKDW WKHVFLHQWL¿FF\
EHULQIUDVWUXFWXUH FRPPXQLW\ LV WDFNOLQJ LVVXHV WKDW
KDYHQRW \HW EHHQ DGGUHVVHGE\ WKH ODUJHU EXVLQHVV
RULHQWHG FRPPXQLW\ 6SHFL¿FDOO\ ZH KDYH DUJXHG
HOVHZKHUHWKDWVWDQGDUGL]DWLRQRIZRUNÀRZUHSUHVHQ
WDWLRQSURYHQDQFHDQGGDWDDQGPHWDGDWDUHSUHVHQWD
WLRQDDUHSRVVLEOHLIGRQHLQWKHH[WHQVLEOHVW\OHRI
WKH VWDQGDUGVRXWOLQHGDERYHDQGEZRXOG LQ FRP
ELQDWLRQZLWKEURDGHUXVHRIVWDQGDUGVVXFKDV-$$6
LQVHFXULW\VLJQL¿FDQWO\LQFUHDVHVRIWZDUHUHXVDELOLW\
DQGWKHDELOLW\WRPDLQWDLQFDSDELOLWLHVZKLOHXSJUDG
LQJLQGLYLGXDOVRIWZDUHFRPSRQHQWVRYHUWLPH
$FULWLFDOSRLQWLQWKHVHDUJXPHQWVLVWKDWLWLVDIDOVH
GLFKRWRP\WRWKLQNWKDWRQHFDQRQO\VWDQGDUGL]HHL
WKHUWKHORZHVWFRPPRQGHQRPLQDWRURIIXQFWLRQDOLW\
RUDVXSHUVHWRIFDSDELOLWLHVWKDWFDQFRYHUDOOUHTXLUH
PHQWV&OHDUO\VWDQGDUGVVXFKDVWKRVHOLVWHGDERYHGR
QHLWKHUHJ;0/GRHVQRWVSHFLI\DVWDQGDUGZD\WR
UHSUHVHQWFKHPLFDORUPDWKHPDWLFDOLQIRUPDWLRQQRU
GRHVLWSUHYHQWGHYHORSPHQWRIVXFKVWDQGDUGVLWVLP
SO\VWDQGDUGL]HVDV\QWD[DQGFRQVHTXHQWO\VRIWZDUH
WRROVDQGLQWHUIDFHVIRUPDQDJLQJKLHUDUFKLFDOLQIRU
PDWLRQ,QWKHVDPHZD\HIIRUWVVXFKDVWKH2SHQ3URY
HQDQFH0RGHO230LQLWLDWLYHDUHVWDQGDUGL]LQJMXVW
WKHFRUHFRQFHSWVRIFDXVDOFKDLQVRIGDWD µDUWLIDFWV¶
DQG SURFHVVHV OHDGLQJ WR LQFUHDVHG LQWHURSHUDELOLW\
RISURYHQDQFHWUDFNLQJV\VWHPVZLWKRXWOLPLWLQJKRZ
JUDQXODURUGHWDLOSURYHQDQFHLQIRUPDWLRQFDQEH>@
:HVHHWKHFRPELQDWLRQRIVHPDQWLFZHEDQGFRQWHQW
PDQDJHPHQWVWDQGDUGVWKHVDPHZD\WKH\SURYLGHD
FRPPRQDEVWUDFWLRQIRUFRRUGLQDWHGPDQDJHPHQWRI
GDWD DQGPHWDGDWD LQ RSHQ GLVWULEXWHG HQYLURQPHQWV
ZLWKRXW FRQVWUDLQLQJ ZKDW PHWDGDWD RU GDWD FDQ EH
KDQGOHG RU VSHFLI\LQJ GHWDLOV RI UHSOLFDWLRQFDFKLQJ
GDWDGLVWULEXWLRQVWUDWHJLHV6RIWZDUHVXFKDV1&6$¶V
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7XSHORKWWSWXSHORSURMHFWRUJL52'6KWWSZZZ
LURGVRUJDQG WKHVHPDQWLFZUDSSHUVXVHG LQELRLQ
IRUPDWLFVDUHDOOYDULDWLRQVRQWKLVWKHPH
6XVWDLQLQJ&\EHULQIUDVWUXFWXUH
2QHRIWKHGULYHUVWRZDUGVWKHVHDSSURDFKHVWKDWZH
KDYHVHHQDUH16)¶V ODUJHRSHUDWLRQVRULHQWHGSURM
HFWV SDUWLFXODUO\ WKH SURSRVHG HQYLURQPHQWDO REVHU
YDWRULHV 22, 1(21 :$7(56 7KHVH SURMHFWV
KDYHKDGVLJQL¿FDQWFRPPXQLW\ LQSXWDQGH[SOLFLWO\
DGGUHVVWKHQHHGWREXLOGDQLQIUDVWUXFWXUHWKDWFDQEH
VXVWDLQHGDQGVXVWDLQHGFRVWHIIHFWLYHO\IRU\HDUV
RU PRUH ,QYDULDEO\ WKHVH GLVFXVVLRQV KDYH OHDG WR
DSSURDFKHV WKDW LQFRUSRUDWH µORRVHO\FRXSOHG¶ µLQ
QRYDWLRQDWWKHHGJHV¶ µVFDODEOHQRWVFDOHG¶ GHVLJQV
WKDWLQFRUSRUDWHLGHDVVXFKDVWKRVHDERYHDVZHOODV
YLUWXDOPDFKLQHLQIUDVWUXFWXUHVµHQWHUSULVHEXV¶VW\OH
HYHQWSURFHVVLQJDQGRWKHUHOHPHQWV)XUWKHUPDQ\
RIWKHVHSURMHFWVKDYHVHHQDQHHGWRFRRUGLQDWHDFURVV
SURMHFWVERWKWRVXSSRUWVFLHQWL¿FLQTXLU\DFURVVSURM
HFWVDQGWRFUHDWHDVWDQGDUGVEDVHGPDUNHWWKDWZRXOG
DOORZDGGLWLRQDO DVSHFWVRI WKHLU LQIUDVWUXFWXUH WREH
FRPPRGLWL]HG ,Q SDUWLFXODU WKHUH KDV EHHQ FRQVHQ
VXV DWZRUNVKRSV LQFOXGLQJ WKH ³&\EHULQIUDVWUXFWXUH
IRU(QYLURQPHQWDO2EVHUYDWLRQV$QDO\VLVDQG)RUH
FDVWLQJ $ &\EHULQIRUPDWLFV )RUXP´ KWWSZZZ
F\EHUREVHUYDWRULHVQHWHYHQWVZRUNVKRSV
KHOGODVWVSULQJUHFRPPHQGLQJWKHFUHDWLRQRID)HG
HUDWLRQ RI (QYLURQPHQWDO 2EVHUYDWRU\ 1HWZRUNV
)(21 DV D FRRUGLQDWLQJ ERG\ WKDW FRXOG SXUVXH
VWDQGDUGL]DWLRQ DQG DGYRFDWH IRU WKH W\SH RI H[WHQ
VLEOHVWDQGDUGVGLVFXVVHGKHUH
:HEHOLHYHWKDWZLWKWKHFRLQDJHRIWKHWHUPF\EHU
LQIUDVWUXFWXUHDQGWKHSXUVXLWRIORQJWHUPHIIRUWVVXFK
DV1((6 WKHHQYLURQPHQWDOREVHUYDWRULHV'DWD1HW
DQGRWKHUV16)LVVKLIWLQJLQWRDQHUDZKHUHOLIHF\FOH
FRVWVRIVRIWZDUHFDSDELOLWLHVUDWKHU WKDQMXVWGHYHO
RSPHQW FRVWVRU WKH UHWXUQRQ LQYHVWPHQW FDOFXODWHG
RQO\IURPWKHUHXVHRIDSDUWLFXODUVRIWZDUHSURGXFW
EHFRPHDGRPLQDQWFRQFHUQ7KLV LQ WXUQDUJXHV IRU
LQFUHDVHG VXSSRUW RI DFWLYLWLHV WR VXSSRUW LQWHURSHU
DELOLW\IRUGHYHORSPHQWRIUHIHUHQFHLPSOHPHQWDWLRQV
UDWKHUWKDQRQHVL]H¿WVDOOVROXWLRQVDQGPRVWFULWL
FDOO\DGGLWLRQDOPHDQVVXFKDV)(21IRURSHUDWLRQV
RULHQWHGHIIRUWVWRKDYHLQSXWRQGHFLVLRQVFRQFHUQLQJ
VXSSRUW DQG KDUGHQLQJ RI VRIWZDUH 6XFK DQ RYHUDOO
DSSURDFK PLJKW DV GLVFXVVHG LQ WKH )(21 ZRUN
VKRSVOHDGWRDVWDQGDUGIRUGDWDDQGPHWDGDWDEDFNXS
WKDWFRXOGEHFRPHDPHDQVIRUSURMHFWVWRRXWVRXUFH
WKHLUEDFNXSGDWDVWRUHVWRHDFKRWKHURUWRFRPPHU
FLDOSURYLGHUVDVZHOODVDQH[SRUWPHFKDQLVPIRUGDWD
IURPPXOWLSOHSURMHFWVWREHLQWHJUDWHGE\WKLUGSDUWLHV
WRVXSSRUWFURVVGLVFLSOLQDU\UHVHDUFK:RUNÀRZDQG
SURYHQDQFHVWDQGDUGVFRXOGOLNHZLVHLQFUHDVHLQWHURS
HUDELOLW\LQFUHPHQWDOO\DQGHQDEOHSURMHFWVWRPLJUDWH
WRQHZHUUHVHDUFKRSHQVRXUFHRUFRPPHUFLDOZRUN
ÀRZV\VWHPVRYHUWLPH
$V QRWHG HDUOLHU LQ WKLV SRVLWLRQ SDSHU WKH DSSURDFK
ZH¶UHDUJXLQJIRULVQRWDWRGGVZLWKDFDOOIRULQFUHDVHG
VXSSRUW IRU VXVWDLQLQJVRIWZDUHSURGXFWV0RUHDWWHQ
WLRQ DQG IXQGLQJ LV QHHGHG WR VXSSRUW VXVWDLQDELOLW\
+RZHYHUWRRPXFKHPSKDVLVRQPDLQWDLQLQJVSHFL¿F
SURMHFWVDQGWU\LQJWRHQFRXUDJHHQIRUFHWKHLUUHXVHLV
HVVHQWLDOO\ DQ HIIRUW WR FUHDWH DQ DUWL¿FLDO PRQRSRO\
ZKLFKFDQWKHQOHDGWRZHOONQRZQFRQVHTXHQFHVZKLOH
PRQRSROLHVFDQFUHDWHLQLWLDOHI¿FLHQFLHVWKH\FDQOHDG
WRVWDJQDWLRQDQGKLJKHUORQJWHUPFRVWVDVZHOO$EDO
DQFHGDSSURDFKSURYLGLQJDGGLWLRQDOVXSSRUWIRUPDLQ
WDLQLQJVRIWZDUHWKDWDOVRVXSSRUWVWKHGHYHORSPHQWRI
H[WHQVLEOHVWDQGDUGVDQGLQSXWIURPRSHUDWLRQVRULHQW
HG SURMHFWV RQZKHUH FRPPRGLWL]DWLRQ LV DSSURSULDWH
VWDQGVWKHEHVWFKDQFHRIPD[LPL]LQJWKHORQJWHUPUH
WXUQRQ16)¶VF\EHULQIUDVWUXFWXUHLQYHVWPHQWV
5HIHUHQFHV
>@0RUHDX/ -)UHLUH-)XWUHOOH50F*UDWK-
0\HUVDQG33DXOVRQ7KH2SHQ3URYHQDQFH0RGHO
$Q2YHUYLHZLQ3URYHQDQFHDQG$QQRWDWLRQRI'DWD
DQG3URFHVVHV
>@0\HUV-'-)XWUHOOH-*D\QRU-3OXWFKDN3
%DMFV\ -.DVWQHU..RWZDQL -6/HH/0DULQL
5.RRSHU5(0F*UDWK70F/DUHQ$5RGULJXH]
DQG</LX(PEHGGLQJ'DWDZLWKLQ.QRZOHGJH6SDF
HVKWWSDU[LYRUJDEVY
>@ 0\HUV -' DQG 5( 0F*UDWK &\EHUHQYLURQ
PHQWV$GDSWLYH0LGGOHZDUH IRU6FLHQWL¿F&\EHULQ
IUDVWUXFWXUH,Q$GDSWLYHDQG5HÀHFWLYH0LGGOHZDUH

>@6DPDU9DQG&/DL0DNLQJ/RJLQ6HUYLFHV,Q
GHSHQGHQW RI$XWKHQWLFDWLRQ7HFKQRORJLHV 6XQ6RIW
,QFKWWSZZZVXQFRPVRIWZDUHVRODULVSDP
SDPH[WHUQDOSGI
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7KH2SHQ6FLHQFH*ULG&RQVRUWLXPSURYLGHVDPXOWL
GLVFLSOLQDU\FROODERUDWLRQLQVXSSRUWRIWKHFRPSXWLQJ
QHHGVRIORQJOLYHGSK\VLFVDVZHOODVRWKHUGRPDLQ
VFLHQFHFRPPXQLWLHVDFURVV'2(DQG16)7KHVRIW
ZDUH V\VWHPV DUH GHYHORSHG WKURXJK FROODERUDWLRQ
DFURVVFRPSXWHUVFLHQFHDQGLQIRUPDWLRQWHFKQRORJ\
JURXSVZLWK WKH LQWHUQDWLRQDOO\VFRSHGVFLHQFHFRP
PXQLWLHV)RU WKHODUJHSK\VLFVH[SHULPHQWV&6DQG
,7SURYLGHFRPPRQDQGUHXVDEOHFDSDELOLWLHVDQGWKH
FRPPXQLWLHVWKHPVHOYHVSURYLGHGRPDLQVSHFL¿FVRIW
ZDUHFORVHVWWRWKHXVHUDSSOLFDWLRQV&OHDUO\WKHFRP
SXWLQJDQGVRIWZDUHHQYLURQPHQWVHYROYHVLJQL¿FDQWO\
LQIXQFWLRQDOLW\DQGFKDUDFWHULVWLFVRYHUWKHOLIHWLPHV
RIWKHLUXVH:LWKLQWKH&RQVRUWLXPWKHXVHUFRPPX
QLWLHVGHSHQGRQDQGVKDUH WHFKQRORJLHV WKURXJK WKH
26*¶V9LUWXDO'DWD7RRONLW GLVWULEXWLRQ DQG VXSSRUW
DMRLQWWHDPDWWKH8QLYHUVLW\RI:LVFRQVLQ0DGLVRQ
DQG)HUPLODE7KH\KDYHDFFHVVWRDFRPPRQEXLOG
DQGWHVWHQYLURQPHQW0HWURQRQHIURPWKH8QLYHUVLW\
RI:LVFRQVLQ0DGLVRQDQGXVHWKH26*,QWHJUDWLRQ
*ULGIRU LQWHJUDWLRQDQGWHVWLQJ7KHUH LVKHDY\UHOL
DQFHRQRSHQVRXUFHWHFKQRORJLHVVXFKDV&RQGRUDV
ZHOO DV JHQHUDO WRRONLWV VXFK DV$SDFKH7RPFDW DQG
GDWDEDVHVVXFKDVP\VTO7KHQHHGVDQGH[SHULHQFHV
RIRXUVWDNHKROGHUVLQWKLVHQYLURQPHQWGULYHRXUUHF
RPPHQGDWLRQVEHORZ
+RZORQJLVVRIWZDUHVXVWDLQHGDQGKRZVKRXOGWKLV
EHSULRULWL]HG"
7KLVLVEHVWWREHXVHUFRPPXQLW\GULYHQ:KHQWKHUH
DUH VFLHQWLVWV ZKR DUH LQWHUHVWHG LQ WKH GDWD SULRU
LW\LVDWWDFKHGZLWKLQWKHFRPPXQLW\WRPDLQWDLQWKH
PHFKDQLVPVWRXVHLW³6FLHQWL¿FLQWHUHVW´LQFOXGHVWKH
EURDG UDQJHRI VFLHQFHKLVWRULFDO UHFRUGDQGHGXFD
WLRQDOVWXG\DVZHOODV WKHLQWHUHVW LQQHZGDWDZLWK
LQFUHDVHGGHSWKEUHDGWKDQGDFFXUDF\
:KDWVKRXOGEHWKHUROHRIJRYHUQPHQWDJHQFLHV"
'HVSLWH ODUJH VFDOH DQG ORQJOLYHG LQYHVWPHQWV LQ
VRIWZDUHGHYHORSPHQWDQG UHVHDUFKZHKDYHQRW\HW
DFKLHYHG WKH JRDOV RI XQLYHUVDO XVDEOH UREXVW VH
FXUHVRIWZDUHIUDPHZRUNVDQGWRRONLWVIRUVFLHQWL¿F
FRPSXWLQJ,WLVHYHUPRUHLPSRUWDQWWRKDYHDFRRU
GLQDWHGDSSURDFKDFURVVWKHVSRQVRULQJDJHQFLHVDQG
DFURVV LQWHUQDWLRQDO ERXQGDULHV &URVVDJHQF\ DQG
FURVVJRYHUQPHQWLQYROYHPHQWLVHVVHQWLDOWRDGGUHVV
GH¿QLWLRQDQGDJUHHPHQWRQPHWULFVDQGSURFHVVHVIRU
YDOLGDWLRQDQGDXGLWLQJRIWKHQHHGVDQGSULRULWLHVD
FRPSUHKHQVLYH FRPPXQLW\EDVHG YLVLRQ DUFKLWHF
WXUHDQGSULRULWL]DWLRQIRUVRIWZDUHFDSDELOLW\DQGU
HYROXWLRQDWWHQWLRQ WRUHXVHDQGHYROXWLRQRIH[LVW
LQJFRGHVDQGUHGXFWLRQLQLQHI¿FLHQFLHVRIPXOWLSOH
LPSOHPHQWDWLRQVRIWKHVDPHWKLQJ
:KDWSURJUDPVDQGVWXGLHVDUHQHHGHGWRSURYLGHWKH
NQRZOHGJHUHVHDUFKDQGLPSOHPHQWDWLRQV"
$V WKH DPRXQW RI VRIWZDUH LQFUHDVHV ZLWK WLPH WKH
ORQJWHUPVXSSRUWPDQDJHPHQWRIPDWXULW\DQGHYR
OXWLRQ RI WKH FRGHV EHFRPHV HYHU PRUH LPSRUWDQW
$WWHQWLRQ LVQHHGHG WRDYRLGGXSOLFDWLRQRIHIIRUW$
FRKHUHQWVWUDWHJ\LVUHTXLUHGLQRUGHUWRKRSHWRFRYHU
WKHFRPSOHWHVHWRIQHHGV$FRRUGLQDWHGDSSURDFKWR
FRVWHIIHFWLYHVRIWZDUHGHYHORSPHQWEHFRPHVFUXFLDO
,QGHSWK WKRXJKW DQGNQRZOHGJHDUHQHHGHG WRDXJ
PHQWWKH³GHYHORSLWDQGWKH\FDQXVHLW´DSSURDFK,Q
VXPPDU\
 &ROOHFWLRQ RI UHTXLUHPHQWV DQG SULRULWL]DWLRQ RI
FRPPRQQHHGVDFURVVDOOFRPPXQLWLHV
6\VWHPDWLFDVVHVVPHQWRIVRIWZDUHGHYHORSPHQWULVN
DQGPDWXULW\PDQDJHPHQW
6XVWDLQLQJ6RIWZDUHIRU/RQJ/LYHG6FLHQFH6WDNHKROGHUV
RIWKH2SHQ6FLHQFH*ULG
5XWK3RUGHVIRUWKH2SHQ6FLHQFH*ULG&RQVRUWLXPUXWK#IQDOJRY0DUFK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$XGLWLQJRIGHVLJQDQGFRGHTXDOLW\DQGVHFXULW\
,PSOHPHQWDWLRQRIYDOLGDWLRQPRGHOVSURFHVVHVDQG
WRROV
8QGHUVWDQGLQJRIDQGUHVSRQVHWRRIVRIWZDUHDJLQJ
3ODQQLQJIRUVRIWZDUHHQGRIOLIH
$VLJQL¿FDQWLQYHVWPHQWLQKXPDQWUDLQLQJDQGQHHG
HGH[SHUWLVHQHHGHGPXVWDOVREHVXVWDLQHGLQSDUDOOHO
ZLWK WKH VRIWZDUH6FLHQWLVWV HPSKDVL]H WKDW VXSSRUW
IURPWHFKQLFDOVRIWZDUHDQG,7H[SHUWVDUHFUXFLDOWR
WKHLU DELOLW\ WR VXFFHVVIXOO\ OHYHUDJH FRPSXWDWLRQDO
PHWKRGVIRUWKHLUUHVHDUFK
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,QWURGXFWLRQ
,QWKH\HDUVVLQFHWKHGHYHORSPHQWRI0RVDLFWKH
ZRUOG KDV XQGHUJRQH D WUHPHQGRXV WUDQVIRUPDWLRQ
7KH LQWHUQHW LVD IXQGDPHQWDOFRPSRQHQWRIPRGHUQ
OLIH0LOOLRQVUHO\RQLWIRUWUDYHODUUDQJHPHQWVEDQN
LQJQHZVVKRSSLQJDQGPXFKPRUH7KHLQWHUQHWKDV
KDGDWUHPHQGRXVLPSDFWRQWKHFRQGXFWRIVFLHQFHDV
ZHOO±DQLPSDFWZHFDQIHHOWRGD\DQGRQHZKLFKZLOO
VXUHO\EHIHOWHYHQPRUHLQWKHFRPLQJGHFDGHV
,Q RUGHU IRU VFLHQWLVWV WR EHQH¿W IURP WKH GHYHORS
PHQWVRIWKHLQIRUPDWLRQDJHWKH\PXVWKDYHLQIUD
VWUXFWXUHWKH\FDQUHO\RQWRDVVHPEOHWKHWRROVQHF
HVVDU\ WR SHUIRUP UHVHDUFK LQ WRGD\¶V HQYLURQPHQW
7KLVLQIUDVWUXFWXUHLQFOXGHVQRWRQO\DJURZLQJQXP
EHURILQGLYLGXDOFRPSRQHQWVOLNHKLJKSHUIRUPDQFH
FRPSXWHUV KLJK VSHHG QHWZRUNV VHQVRU QHWZRUNV
DQG GDWDEDVHV EXW DOVR DQ LQIUDVWUXFWXUH RYHUOD\
ZKLFKDVVHPEOHVWKHVHFRPSRQHQWVVRWKDWVFLHQWLVWV
FDQXVHWKHPSURGXFWLYHO\
0DQ\ VFLHQWLVWV WRGD\ GHYHORS WKHLU RZQ LQIUDVWUXF
WXUH DVVHPEOLQJ WKH FRPSRQHQWV WKH\ QHHG 7KH
16)¶V ,QIRUPDWLRQ7HFKQRORJ\5HVHDUFK ,75 SUR
JUDP LV RQH UHFHQW SURJUDP ZKHUH VFLHQWLVWV DSSO\
WHFKQRORJ\DQGDVVHPEOHWKHFRPSRQHQWVRIF\EHULQ
IUDVWUXFWXUH WR DGGUHVV WKHPRVW FKDOOHQJLQJGRPDLQ
VFLHQFHTXHVWLRQV
7KH7HUD*ULG6FLHQFH*DWHZD\VSURJUDPZRUNVZLWK
PDQ\VXFKJURXSVZKRDUHLQWHUHVWHGLQLQFRUSRUDWLQJ
KLJKHQG FRPSXWH DQG GDWD UHVRXUFHV LQWR WKHLU RZQ
LQIUDVWUXFWXUH2XUZRUNKDVXQFRYHUHGVLPLODULWLHVLQ
7KH,PSRUWDQFHRI/RQJ7HUP6FLHQFHDQG
(QJLQHHULQJ,QIUDVWUXFWXUHIRU'LJLWDO'LVFRYHU\
1DQF\:LONLQV'LHKU-D\$ODPHGD.HOYLQ'URHJHPHLHU'HQQLV*DQQRQ6WXDUW0DUWLQ
6DQ'LHJR6XSHUFRPSXWHU&HQWHU8QLYHUVLW\RI&DOLIRUQLDDW6DQ'LHJR
1DWLRQDO&HQWHUIRU6XSHUFRPSXWLQJ$SSOLFDWLRQV8QLYHUVLW\RI,OOLQRLVDW8UEDQD&KDPSDLJQ
8QLYHUVLW\RI2NODKRPD
0LFURVRIW
$UJRQQH1DWLRQDO/DERUDWRU\
ZLONLQVQ#VGVFHGXMDODPHGD#QFVDXLXFHGXNNG#RXHGX'HQQLV*DQQRQ#PLFURVRIWFRP
VPDUWLQ#PFVDQOJRY
7KLVLVDQDEULGJHGYHUVLRQRIDZKLWHSDSHUVXEPLWWHGWR
WKH1DWLRQDO6FLHQFH)RXQGDWLRQ2I¿FHRI&\EHULQIUDVWUXFWXUH6HSWHPEHU
DSSURDFKWREXLOGLQJLQIUDVWUXFWXUHDPRQJVWGHYHORS
HUVIURPZLGHO\YDU\LQJGRPDLQV:HKDYHVHHQVLJQLI
LFDQWLQFUHDVHVLQUHVHDUFKSURGXFWLYLW\WKURXJKWKHXVH
RIJDWHZD\VEXWKDYHDOVRVHHQOLPLWDWLRQVWRWKDWSUR
GXFWLYLW\ZLWKRXWDORQJWHUPIXQGLQJPRGHOIRUVXF
FHVVIXOJDWHZD\VDQGWKHLQIUDVWUXFWXUHWKH\SURYLGH
:HEHOLHYH D VLQJOH16)ZLGHSURJUDP WRGHYHORS
FRRUGLQDWHG VXVWDLQDEOH LQIUDVWUXFWXUH LV FULWLFDO LQ
WKLVDUHD:LWKRXWLWZHZLOOQRWVHHWKHVXVWDLQHGLQ
FUHDVHLQUHVHDUFKSURGXFWLYLW\SRVVLEOHWKURXJKWKH
XVHRIJDWHZD\V
3UREOHP'HVFULSWLRQ
7KHUHKDYHEHHQDQXPEHURI16)UHSRUWVFLWLQJWKH
QHHG IRU LPSURYHG F\EHULQIUDVWUXFWXUH ± ERWK WR LQ
FUHDVHVFLHQWL¿FSURGXFWLYLW\DQGWRHQDEOHQHZWHFK
QLTXHVDQGGLVFRYHULHV7KHVHUHSRUWVDUHOLVWHGDWWKH
HQGRIWKLVGRFXPHQW$IXOOGLVFXVVLRQRIWKHUHFRP
PHQGDWLRQVDQGWKHLUUHODWLRQVKLSWRWKHGHYHORSPHQW
RIVFLHQFHJDWHZD\VLVLQFOXGHGLQWKHXQDEULGJHGYHU
VLRQRIWKLVSDSHU>@
7KURXJKZRUNLQWKH7HUD*ULG6FLHQFH*DWHZD\VSURM
HFWZHKDYHKDGWKHRSSRUWXQLW\WRZRUNZLWKDQXP
EHURIJURXSVDQGKDYHREVHUYHGPDQ\VLPLODULWLHVLQ
XQGHUO\LQJ WDVNV )RU H[DPSOHPRVW JDWHZD\VPXVW
GHYHORS VROXWLRQV IRU GDWDPDQDJHPHQW DXWKHQWLFD
WLRQH[HFXWLRQPDQDJHPHQWDFFRXQWLQJXVHUZRUN
VSDFHV FROODERUDWLRQ WRROV YLVXDOL]DWLRQ DQG XVDJH
VWDWLVWLFV
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$V WKHVH SURMHFWV GHYHORS LQ LVRODWLRQ WKHUH FDQ EH
TXLWHDELWRIGXSOLFDWLRQRIHIIRUW)RUH[DPSOHWKHUH
DUHVLPLODULWLHVEHWZHHQDFFHVVLQJUDGDUGDWDDQGLQ
FRUSRUDWLQJLWLQWRZRUNÀRZVWKDWLQFOXGHVLPXODWLRQV
RQ VXSHUFRPSXWHUV DQG DFFHVVLQJ VHLVPRJUDP GDWD
DQG GRLQJ WKH VDPH 'HYHORSHUV HQDEOLQJ DFFHVV WR
GLJLWDOGDWD UHWXUQHG IURPD WHOHVFRSHKDYHPXFK LQ
FRPPRQZLWKGHYHORSHUVSURYLGLQJDFFHVV WRGLJLWDO
GDWD IURP DQ HOHFWURQ PLFURVFRSH 7KRVH SURYLGLQJ
DFFHVVWRGDWDIURPWKHVHDÀRRUKDYHPXFKLQFRP
PRQZLWKWKRVHSURYLGLQJDFFHVVWRGDWDIURP$QWDUF
WLF:LWKRXWDFRPPRQLQIUDVWUXFWXUHGHYHORSPHQWRI
XQLTXH WRROVDQG WHFKQLTXHV WKDW FDQSURYLGH UHVXOWV
IRU WKHQHDUWHUP UHVXOW7KHVHRIWHQGRQRW OHDG WR
JURZWKRUVWDELOLW\IRUDGYDQFLQJWKHEXLOGLQJEORFNV
RIF\EHULQIUDVWUXFWXUH
%HQH¿WVRID&RRUGLQDWHG6XVWDLQDEOH*DWHZD\
DQG,QIUDVWUXFWXUH3URJUDP
:HWKLQNWKHUHLVJUHDWSRWHQWLDOLQWKHGHYHORSPHQWRI
DQDJHQF\ZLGHVFLHQFHJDWHZD\VSURJUDPWRSURYLGH
IXQGDPHQWDO QH[W JHQHUDWLRQ FDSDELOLWLHV IRU WKH QD
WLRQ¶VVFLHQWLVWV$FRRUGLQDWHGIDUUHDFKLQJSURJUDP
FDQUHGXFHGXSOLFDWLRQRIHIIRUWLQFUHDVHFRQWL
QXLW\RIGHYHORSPHQWFRQWULEXWHWRDGLYHUVHZRUN
IRUFH  HQDEOH VFLHQWLVWV WR VWXG\ FRPSOH[ PXOWL
GLVFLSOLQDU\ SUREOHPV DQG  PHHW 16)¶V VWUDWHJLF
JRDOV RI GLVFRYHU\ OHDUQLQJ UHVHDUFK LQIUDVWUXFWXUH
DQGVWHZDUGVKLS
,QFUHDVHGVFLHQWL¿FSURGXFWLYLW\DQGHQKDQFHG
SUREOHPVROYLQJRSSRUWXQLWLHV
6FLHQFH JDWHZD\V DQG WKH LQIUDVWUXFWXUH RQ ZKLFK
WKH\UHO\ZLOODOORZVFLHQWLVWVWRVWXG\PRUHFRPSOH[
SUREOHPVSURGXFWLYHO\7UDQVIRUPDWLYHVFLHQFHWRGD\
LVRIWHQQRW HDV\ WR DFFRPSOLVKE\ LVRODWHG UHVHDUFK
JURXSVLQDVLQJOHODERUDWRU\RURI¿FH,QPDQ\¿HOGV
DGYDQFHG WRROV DQG HQYLURQPHQWV DUH QHFHVVDU\ IRU
WKHPRVWSLRQHHULQJZRUN7DOHQWHGJDWHZD\GHYHORS
HUVZKRFDQFUHDWHDQGDVVHPEOH WKH ULJKW WRROVDQG
HQYLURQPHQWVZLOOIUHHVFLHQWLVWVWRIRFXVRQFKDOOHQJ
LQJLQWHUGLVFLSOLQDU\VFLHQWL¿FSUREOHPVDVVHPEOHWKH
EHVWUHVHDUFKWHDPVUHJDUGOHVVRIORFDWLRQDQGSURYLGH
PHFKDQLVPV IRU RWKHUV EH\RQG WKH UHVHDUFK WHDP WR
EULQJQHZSHUVSHFWLYH
*DWHZD\VPDNHLWSRVVLEOHWRFRQGXFWOHDGLQJHGJHUH
VHDUFKXVLQJWKHPRVWDGYDQFHGWRROVDQGDVVHPEOLQJ
WKHPRVWFDSDEOHWHDPVWRDGGUHVVWKHPRVWFKDOOHQJ
LQJSUREOHPV'HFRXSOLQJJDWHZD\GHYHORSPHQWIURP
DQGPLGGOHZDUHGHYHORSPHQWSURYLGHVVFLHQWLVWVZLWK
DFHUWDLQOHYHORIFRQWLQXLW\ZKLOHDOORZLQJGHYHORS
HUVWRWDNHDGYDQWDJHRIQHZKDUGZDUHDQGVRIWZDUH
LQIUDVWUXFWXUHGHYHORSPHQWV
/RZHUHGFRVWVWKURXJKOHVVGXSOLFDWHGHIIRUW
$FRRUGLQDWHGORQJWHUPVFLHQFHJDWHZD\DQGLQIUD
VWUXFWXUHSURJUDPZRXOGUHGXFHGXSOLFDWLRQRIHIIRUW
ZHZLWQHVVWRGD\:HUHFRPPHQGD\HDUSURJUDP
WR GHYHORS GHSOR\ DQG RSHUDWH SHUVLVWHQW VFLHQFH
JDWHZD\VZLWK D UHYLHZ DW  \HDUV 6XFK D SURJUDP
PXVW DOVR VKLIW IRFXV IURP UHVHDUFK H[SORUDWLRQV WR
LQIUDVWUXFWXUHGHSOR\PHQWDQGWKHLQFRUSRUDWLRQRIUR
EXVWV\VWHPHQJLQHHULQJSUDFWLFHVWKLVLPSOLHV:KLOH
SHUVLVWHQW JDWHZD\V PXVW EH GHVLJQHG WR IDFLOLWDWH
UHVHDUFKRQ WKH IURQWLHU DQG WUXO\PHHW WKHQHHGVRI
WKHLUGH¿QHGXVHUFRPPXQLWLHVWKHDFWRIEXLOGLQJWKH
JDWHZD\LWVHOIVKRXOGQRWEHUHVHDUFKEXWLQVWHDGDWUXH
LQIUDVWUXFWXUHGHSOR\PHQWSURMHFW
6XVWDLQHG IXQGLQJ PXVW LQFOXGH D YHU\ LPSRUWDQW
GHWHUPLQDWLRQRIZKLFKSURMHFWV WR IXQG:HUHFRP
PHQGWKDWDVXVWDLQDEOHSURJUDPEHLQLWLDWHGWKURXJK
DGHWDLOHGFURVVGLUHFWRUDWHDQGSHUKDSVPXOWLDJHQF\
VWXG\6XFKDVWXG\PLJKWEHJLQZLWKGLUHFWRUDWHDQG
DJHQF\ ZRUNVKRSV WR XQGHUVWDQG WKH PRVW SUHVVLQJ
QHHGV LQGLIIHUHQWGRPDLQVDQG LGHQWLI\FRPPRQLQ
IUDVWUXFWXUH QHHGV%LRORJLVWV YLHZ WKH 3URWHLQ'DWD
%DQNDVLQGLVSHQVLEOHWRWKHLUZRUN:RUNVKRSVZRXOG
KHOSXQFRYHUVLPLODUIXQGDPHQWDOQHHGVLQRWKHUGR
PDLQDUHDV6RPHQHHGHG LQIUDVWUXFWXUHPD\FRQVLVW
RIFXUDWHGGDWDFROOHFWLRQV2WKHUVPLJKWDOVRLQYROYH
VLPXODWLRQ YLVXDOL]DWLRQ DQG DQDO\VLV FDSDELOLWLHV
6RPHPLJKWSURYLGHFROODERUDWLRQWRROVRUZRUNVSDF
HVWKDWDOORZVFLHQWLVWVWRVWRUHDQGVKDUHUHVXOWV6WLOO
RWKHUVPLJKWDOORZUHVHDUFKHUV WRJHQHUDWHDQGVWRUH
FRPSOH[ZRUNÀRZVRUDFFHVV LQVWUXPHQWV VHQVRURU
UDGDUGDWDWKDWKDYHOLPLWHGH[SRVXUHWRGD\
0HULW UHYLHZDQG UHJXODU HYDOXDWLRQDQGDVVHVVPHQW
DUHFULWLFDOLQDQ\SHUVLVWHQWSURJUDP&ULWHULDWRHYDO
XDWHVXFFHVVPXVWEHIDFWRUHGLQWRDORQJWHUPJDWH
ZD\DQGLQIUDVWUXFWXUHSURJUDP
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,QFUHDVHGZRUNIRUFHGHYHORSPHQW
7KHQDWLRQQHHGVWRPDNHXVHRIDQHYROYLQJGLYHUVH
ZRUNIRUFH WR PDLQWDLQ JOREDO OHDGHUVKLS LQ VFLHQFH
DQG HQJLQHHULQJ 'LYHUVLW\ KHUH UHIHUV ERWK WR WKH
PDNHXSRI WKHZRUNIRUFHDVZHOODVVNLOOVHWVRI WKH
ZRUNIRUFH'HYHORSPHQWRIVFLHQFHJDWHZD\VDGGUHVV
ERWKRIWKHVH7KHUHLVFRQVLGHUDEOHLQWHUHVWLQWKHXVH
RIJDWHZD\VE\HGXFDWRUVSDUWLFXODUO\WKRVHLQUHPRWH
ORFDWLRQVDQGWKRVHZKRDUHQRWORFDWHGDWWUDGLWLRQDO
UHVHDUFKLQVWLWXWLRQV6WXGHQWVDQGHGXFDWRUVDWWKHVH
VLWHVFDQJDLQDFFHVVWRFXWWLQJHGJHF\EHULQIUDVWUXF
WXUH WKURXJK VFLHQFHJDWHZD\V ,Q DGGLWLRQJDWHZD\
GHYHORSHUV WKHPVHOYHV KDYH KLJKO\ YDOXDEOH FURVV
GLVFLSOLQDU\VNLOOV$VVFLHQWLVWVUHO\PRUHKHDYLO\RQ
JDWHZD\VWKHUHZLOOEHDQLQFUHDVHGQHHGIRUWKLVW\SH
RIVNLOOVHW
,PSURYHGSXEOLFSHUFHSWLRQRIWKHYDOXHRIVFLHQFH
%HFDXVHRIWKHLURQOLQHDYDLODELOLW\JDWHZD\VFDQSUR
YLGH DFFHVV WR FXWWLQJ HGJH F\EHULQIUDVWUXFWXUH DQG
GRPDLQVSHFL¿FHGXFDWLRQDOWRROV$1RYHPEHU
VWXG\E\WKH3HZ,QWHUQHWDQG$PHULFDQ/LIH3URMHFW
HQWLWOHG³7KH,QWHUQHWDVD5HVRXUFHIRU1HZVDQG,Q
IRUPDWLRQDERXW6FLHQFH´IRXQGWKDWRILQWHUQHW
XVHUVXVHWKHUHVRXUFHIRUUHVHDUFKKDOIRIDOOLQWHUQHW
XVHUVKDYHEHHQWRDVLWHWKDWVSHFLDOL]HVLQVFLHQWL¿F
FRQWHQW DQG WKDW WKRVHZKR XVH WKH LQWHUQHW WR JDLQ
VFLHQWL¿F LQIRUPDWLRQDUHPRUH OLNHO\ WREHOLHYH WKDW
VFLHQWL¿F SXUVXLWV KDYH D SRVLWLYH LPSDFW RQ VRFLHW\
>@7KHH[LVWHQFHRIJDWHZD\VZLWKLQIRUPDWLRQWR¿W
DYDULHW\RILQWHUHVWOHYHOVFDQLPSURYHSXEOLFSHUFHS
WLRQRIWKHYDOXHRIIXQGLQJVFLHQFH
&RQFOXVLRQV
6XVWDLQDEOH VFLHQFH JDWHZD\V KDYH PDQ\ EHQH¿WV
ERWKIRUVFLHQWLVWVDQGWKHSRSXODWLRQDW ODUJH*DWH
ZD\V KRZHYHUPXVW UHO\ RQ D UREXVW LQIUDVWUXFWXUH
WREHVXFFHVVIXO7KLVLQIUDVWUXFWXUHLQFOXGHVDLUWLJKW
VRIWZDUH  IRUZRUNÀRZGHYHORSPHQW YLVXDOL]DWLRQ
JULGFRPSXWLQJHWF:LWKRXWDIRXQGDWLRQRIUHOLDEOH
LQIUDVWUXFWXUHLWLVLPSRVVLEOHWRGHYHORSUHOLDEOHJDWH
ZD\V:LWKRXWUHOLDELOLW\JDWHZD\VZLOOQHYHUEHVHHQ
DV LQGLVSHQVLEOH WRROV WKDW VFLHQWLVWV XVH WR LQFUHDVH
SURGXFWLYLW\ DQG IRFXV RQ WKHPRVW FKDOOHQJLQJ VFL
HQFH SUREOHPV 6RIWZDUH VXVWDLQDELOLW\ LV H[WUHPHO\
LPSRUWDQWWRDVXFFHVVIXOVFLHQFHJDWHZD\SURJUDP
5HIHUHQFHV
>@:LONLQV'LHKU1$ODPHGD-'URHJHPHLHU.
*DQQRQ'³7KH,PSRUWDQFHRI/RQJ7HUP6FLHQFH
DQG(QJLQHHULQJ,QIUDVWUXFWXUHIRU'LJLWDO'LVFRYHU\´
VXEPLWWHGWRWKH16)¶V2I¿FHRI&\EHULQIUDVWUXFWXUH
6HSWHPEHU
>@+RUULJDQ-³7KH,QWHUQHWDVD5HVRXUFHIRU1HZV
DQG ,QIRUPDWLRQ DERXW 6FLHQFH´ 3HZ ,QWHUQHW DQG
$PHULFDQ /LIH 3URMHFW 1RYHPEHU   KWWS
ZZZSHZLQWHUQHWRUJSGIV3,3B([SORUDWRULXPB6FL
HQFHSGI
%DFNJURXQG0DWHULDOV
>@$WNLQV'HWDO5HYROXWLRQL]LQJ6FLHQFHDQG(Q
JLQHHULQJWKURXJK&\EHULQIUDVWUXFWXUH5HSRUWRI WKH
1DWLRQDO 6FLHQFH )RXQGDWLRQ%OXH5LEERQ 3DQHO RQ
&\EHULQIUDVWUXFWXUH 1DWLRQDO 6FLHQFH )RXQGDWLRQ
:DVKLQJWRQ'&86$
>@ 6FDOLVH * 5HHG ' HW DO /HDGHUVKLS 8QGHU
&KDOOHQJH,QIRUPDWLRQ7HFKQRORJ\5	'LQD&RP
SHWLWLYH :RUOG 3UHVLGHQW¶V &RXQFLO RI $GYLVRUV RQ
6FLHQFHDQG7HFKQRORJ\$XJXVW
>@ 1DWLRQDO 6FLHQFH )RXQGDWLRQ 6WUDWHJLF 3ODQ
)<6HSWHPEHU
>@ =LPPHUPDQ $ )LQKROW 7 *URZLQJ DQ ,QIUD
VWUXFWXUH7KH5ROHRI*DWHZD\2UJDQL]DWLRQVLQ&XO
WLYDWLQJ1HZ&RPPXQLWLHVRI8VHUV ,Q3URFHHGLQJV
RIWKH,QWHUQDWLRQDO$&06,**5283&RQIHUHQFHRQ
6XSSRUWLQJ *URXS:RUN *5283 ¶ 6DQLEHO ,V
ODQG)ORULGD1RYHPEHU$&03UHVV1HZ
<RUN1<
>@6FLHQFHDQG(QJLQHHULQJ,QGLFDWRUV1DWLRQ
DO6FLHQFH)RXQGDWLRQUHSRUW)HEUXDU\
>@&\EHULQIUDVWUXFWXUH9LVLRQIRUVW&HQWXU\'LV
FRYHU\5HSRUWRIWKH1DWLRQDO6FLHQFH)RXQGDWLRQ¶V
&\EHULQIUDVWUXFWXUH&RXQFLO&,&0DUFK
6XVWDLQDELOLW\%RRNLQGG $0
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>@&RPSXWDWLRQDO6FLHQFH(QVXULQJ$PHULFD¶V&RP
SHWLWLYHQHVV 5HSRUW RI WKH &RPSXWDWLRQDO 6FLHQFH
6XEFRPPLWWHH 3UHVLGHQW¶V ,QIRUPDWLRQ 7HFKQRORJ\
$GYLVRU\&RPPLWWHH3,7$&-XQH
>@%HUPDQ+%RXUQH3:HVWEURRN-7KH3URWHLQ
'DWD%DQN$&DVH6WXG\LQ0DQDJHPHQWRI&RPPX
QLW\'DWD&XUUHQW3URWHRPLFV
>@%HPHQW$³7HVWLPRQ\%HIRUH WKH6HQDWH&RP
PHUFH 6FLHQFH 	 7UDQVSRUWDWLRQ 6XEFRPPLWWHH RQ
7HFKQRORJ\,QQRYDWLRQDQG&RPSHWLWLYHQHVV´$SULO
  KWWSZZZQVIJRYDERXWFRQJUHVV
DOEBEDVLFUHVHDUFKBMVS
6XVWDLQDELOLW\%RRNLQGG $0
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:KDWLVWKHL3ODQW&ROODERUDWLYH"
7KHL3ODQW&ROODERUDWLYHL3ODQWZDVIXQGHGLQ)HE
UXDU\E\16)DVDSURMHFWWR´FUHDWHDQHZW\SH
RI RUJDQL]DWLRQ ² D F\EHULQIUDVWUXFWXUH FROODERUDWLYH
IRU WKHSODQW VFLHQFHVµ² WKDW VHHNV WR WUDQVIRUP WKH
ZD\ SODQW ELRORJLVWV DQVZHU*UDQG&KDOOHQJH TXHV
WLRQVDQGFROODERUDWHLQWKHGDWDODGHQDQGFURVVGLV
FLSOLQDU\UHVHDUFKHQYLURQPHQWLQZKLFKZHQRZOLYH
*UDQG&KDOOHQJHV LQ WKH SODQW VFLHQFHV DUH UHVHDUFK
TXHVWLRQV WKDWDUHFXUUHQWO\ LQWUDFWDEOHZLWKFRQYHQ
WLRQDODSSURDFKHV)RUH[DPSOH:KDWDUHWKHJHQHW
LFVRIVSHFLHVUDQJHOLPLWV"+RZGRZHLPSURYHFURS
\LHOG XQGHU HQYLURQPHQWDO VWUHVV":KLFK JHQHV DQG
SDWKZD\VKDYHDQHIIHFWRQHFRSK\VLRORJLFDOEHKDYLRU
RISODQWV"7KHL3ODQW&ROODERUDWLYHIRFXVHVRQXVLQJ
F\EHULQIUDVWUXFWXUH GHYHORSPHQW DV RQH ZD\ WR UH
VROYHVXFKTXHVWLRQV
7KH LGHQWLÀFDWLRQ RI JUDQG FKDOOHQJH TXHVWLRQV LV D
FRPPXQLW\GULYHQHIIRUW2IWKHQLQHZRUNVKRSVSUR
SRVHGWRWKH%RDUGRI'LUHFWRUVÀYHZHUHVXSSRUWHG
DQG KHOG DW %LRVSKHUH  LQ$UL]RQD EHWZHHQ 2FWR
EHU DQG 'HFHPEHU  7KHVH FRPPXQLW\GULYHQ
ZRUNVKRSVZHUH GHVLJQHG WR LGHQWLI\ VSHFLÀF JUDQG
FKDOOHQJH SUREOHPVZKHUH F\EHULQIUDVWUXFWXUH FRXOG
EHGHVLJQHG GHYHORSHG DQG DSSOLHG WR VLJQLÀFDQWO\
DGYDQFH RXU NQRZOHGJH RI SODQW ELRORJ\ 7KH WRSL
FDO IRFXVHVRI WKHZRUNVKRSV LQFOXGHG WKHHYROXWLRQ
DQGGHYHORSPHQWRISODQWVWKHWUHHRIOLIHPRGHOLQJ
WKHJURZWKRISODQWVWKHDGDSWDWLRQRISODQWVWRWKHLU
HQYLURQPHQW DQG DVVRFLDWLQJ SODQW JHQRW\SHV ZLWK
SKHQRW\SHV ,Q WRWDO L3ODQW KRVWHG QHDUO\  SODQW
VFLHQWLVWV FRPSXWHU VFLHQWLVWV HGXFDWRUV DQG LQGXV
WU\OHDGHUVUHSUHVHQWLQJRYHULQVWLWXWLRQVFRUSR
UDWLRQV DQG LQWHUHVW JURXSV LQ WKH ÀYH ZRUNVKRSV
$QRWKHUFRPPXQLW\PHPEHUVSDUWLFLSDWHGLQWKH
ZRUNVKRSVUHPRWHO\
7KHL3ODQW&ROODERUDWLYH3RVLWLRQ3DSHU
6XEPLWWHGWR,QGLDQD8QLYHUVLW\
5H&\EHULQIUDVWUXFWXUH6RIWZDUH6XVWDLQDELOLW\DQG5HXVDELOLW\:RUNVKRS
7KHL3ODQW&ROODERUDWLYHUHTXHVWVFRQVLGHUDWLRQWRSDUWLFLSDWHLQWKH16)VSRQVRUHG&\EHULQIUDVWUXFWXUH
6RIWZDUH6XVWDLQDELOLW\DQG5HXVDELOLW\:RUNVKRSWREHKHOG0DUFK²LQ,QGLDQDSROLVDW
,QGLDQD8QLYHUVLW\
L3ODQW DOVR VSRQVRUHG D EUDLQVWRUPLQJZRUNVKRS LQ
-DQXDU\  RQ WKH F\EHULQIUDVWUXFWXUH UHTXLUHG
WR DGGUHVV*UDQG&KDOOHQJHV LQ WKH SODQW VFLHQFHV
0RUHWKDQF\EHULQIUDVWUXFWXUHFRPPXQLW\H[SHUWV
GHVFULEHGWKHLUH[SHULHQFHVEXLOGLQJF\EHULQIUDVWUXF
WXUHDQGDGYLVHGL3ODQWRQOHVVRQVOHDUQHGDQGSLWIDOOV
WRDYRLG7KHLVVXHRIVXVWDLQDELOLW\ZDVDFRJHQWDQG
IUHTXHQWO\PHQWLRQHGWRSLFGXULQJWKHZRUNVKRSDV
QXPHURXVSDUWLFLSDQWVUHSUHVHQWLQJERWKJUDQWIXQG
HGSURMHFWVDVZHOODVFRPPHUFLDODQGUHVHDUFKHQ
WHUSULVHVZHUHDOVRJUDSSOLQJZLWKKRZWRPHHWWKLV
FKDOOHQJH
6HOIIRUPLQJ*UDQG&KDOOHQJH7HDPVIURPWKHFRP
PXQLW\DUHQRZZRUNLQJRQFROODERUDWLYHSURMHFWSUR
SRVDOVWRGHYHORS'LVFRYHU\(QYLURQPHQWV'(WKH
F\EHULQIUDVWUXFWXUH QHHGHG WR DGGUHVV DQG VROYH WKH
WHDP·V JUDQG FKDOOHQJH 8OWLPDWHO\ L3ODQW·V JRDO LV
WR DGGUHVV WKH F\EHULQIUDVWUXFWXUH QHHGV RI GLIIHUHQW
JUDQGFKDOOHQJHVUDQJLQJIURPWKHPROHFXODUFHOOXODU
DQGGHYHORSPHQWDOWRWKHRUJDQLVPLFHFRORJLFDODQG
HYROXWLRQDU\SODQWVFLHQFHV
$WLWVFRUHL3ODQWLVDFRPPXQLW\EXLOGLQJDQGHGXFD
WLRQDOHQWHUSULVH*UDQG&KDOOHQJH7HDPVDQG L3ODQW
FRUH VWDII ZLOO ZRUN WRJHWKHU XVLQJ WKH F\EHULQIUD
VWUXFWXUH ZH DUH EXLOGLQJ WR HGXFDWH WKH QH[W JHQ
HUDWLRQRISODQWVFLHQWLVWV7KHL3ODQW&ROODERUDWLYH·V
FRUHVWDIILVORFDWHGDWWKH8QLYHUVLW\RI$UL]RQD&ROG
6SULQJ+DUERU/DERUDWRU\8QLYHUVLW\RI1RUWK&DUR
OLQDDW:LOPLQJWRQ$UL]RQD6WDWH8QLYHUVLW\DQG3XU
GXH8QLYHUVLW\
7KH L3ODQW &ROODERUDWLYH·V &\EHULQIUDVWUXFWXUH
'HYHORSPHQW*RDOV
7KHF\EHULQIUDVWUXFWXUH&,GHYHORSHGE\L3ODQWZLOO
SURYLGHWKHFRPPXQLW\ZLWKWZRPDLQFDSDELOLWLHVWR
6XVWDLQDELOLW\%RRNLQGG $0
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HQKDQFHUHVHDUFKDQGHGXFDWLRQDFFHVV WRZRUOG-
FODVVSK\VLFDOLQIUDVWUXFWXUHVXFKDVSHUVLVWHQWVWRUDJH
DQGFRPSXWHUSRZHUYLDORFDODQGQDWLRQDOUHVRXUFHV
DQG D SODWIRUP WKDW SURPRWHV LQWHUDFWLRQ FRPPXQL
FDWLRQ DQGFROODERUDWLRQ LQ WKHFRPPXQLW\DQG WKDW
DGYDQFHVWKHXQGHUVWDQGLQJDQGXVHRIFRPSXWDWLRQDO
WKLQNLQJLQSODQWELRORJ\
7KHF\EHULQIUDVWUXFWXUHIUDPHZRUNFRQVLVWVRIDFRP
SUHKHQVLYHFRPELQDWLRQRIKDUGZDUH FDPSXVFOXVWHU
DQG7HUD*ULGEDVHGUHVRXUFHVSULPDU\DQGVHFRQGDU\
GDWD UHSRVLWRULHV DQG DGYDQFHG YLVXDOL]DWLRQ IDFLOL
WLHV VRIWZDUH RSHQ VRXUFH GHYHORSHG E\ D GLVWULE
XWHG WHDPRIGHYHORSHUV DQGSURJUDPPHUV QHWZRUN
IDEULF DQG DPXOWLGLVFLSOLQDU\ WHDP RI H[SHUWV'LV
WLQFW 'LVFRYHU\ (QYLURQPHQWV '( ZLOO FRQVLVW RI
FRPPXQLW\FROODERUDWLRQVSDFHVQRYHOPDWKHPDWLFDO
DQGFRPSXWDWLRQDODSSURDFKHVVHPDQWLFGDWDDQDO\VLV
GLVFRYHU\WRROVDQXQGHUO\LQJF\EHULQIUDVWUXFWXUHIRU
DFFHVVDQDO\VLVDQGFROODERUDWLRQDQGERWKIHHGEDFN
SURFHVVHV DQG VRFLDO QHWZRUN DQDO\VHV IRU VWXG\LQJ
HYROYLQJDQGUHÀQLQJWKH'(V
7KH L3ODQW &ROODERUDWLYH·V &, 'HYHORSPHQW 3URFHVV
7KH JURXS FXUUHQWO\ GHYHORSLQJ WKH F\EHULQIUDVWUXF
WXUHIRUL3ODQWFRQVLVWVRIWKUHHVXEWHDPV&,7&RUH
,QIUDVWUXFWXUH($(QWHUSULVH$UFKLWHFWXUHDQG,67
,QWHJUDWHG6ROXWLRQV&,7 LV UHVSRQVLEOH IRU WKHED
VLFLQIUDVWUXFWXUHIRUWKHFROODERUDWLYHZKLFKLQFOXGHV
FRPSXWHDQGVWRUDJHSODWIRUPVV\VWHPVVRIWZDUHUH
ODWLRQDO GDWDEDVHV YLUWXDOL]DWLRQ DQG DXWKHQWLFDWLRQ
DXWKRUL]DWLRQ7KH($WHDPLVHVWDEOLVKLQJDIRXQGD
WLRQDO HQYLURQPHQW IRU DSSOLFDWLRQ GHYHORSPHQW DQG
VXSSRUW LQFOXGLQJ VRIWZDUH IRU FROODERUDWLRQ VFLHQ
WLÀF ZRUNÁRZV VHPDQWLF GDWD LQWHJUDWLRQ PHWDGDWD
PDQDJHPHQWQDPHVHUYLFHVYRFDEXODULHVRQWRORJLHV
GDWDWH[W PLQLQJ JULG DQG ZHE VHUYLFH PLGGOHZDUH
,67LVUHVSRQVLEOHIRUDVVLVWLQJLQWKHGHVLJQDQGGH
YHORSPHQWRI'LVFRYHU\(QYLURQPHQWV(DFK'(LVD
VRIWZDUHSODWIRUPFXVWRPGHVLJQHGWRKHOSELRORJLVWV
LQWKHFRPPXQLW\DGGUHVVDQGVROYHD*UDQG&KDOOHQJH
*&SUREOHP,WSURYLGHVERWKDYLUWXDOPHHWLQJSODFH
IRUD*&WHDPDQGLWDOORZVWKHWHDPWRDFFHVVWKHXQ
GHUO\LQJSK\VLFDOLQIUDVWUXFWXUH,QSDUWLFXODUD'(DO
ORZV*&WHDPSDUWLFLSDQWVWRDFFHVVUHOHYDQWGDWDVHWV
LQWHJUDWHDFURVVWKHPWRLGHQWLI\FRQQHFWLRQVYLVXDOL]H
WKHPLQZD\VWKDWDOORZWKH¶ELJSLFWXUH·WRDSSHDUPD
QLSXODWHWKHGDWDZLWKDQDO\WLFWRROVDQGVKDUHUHVXOWV
E\IDFLOLWDWLQJFRPSXWDWLRQDOVWHHULQJ
7KH6XVWDLQDELOLW\&KDOOHQJHIRUWKHL3ODQW
&ROODERUDWLYH·V&,
$WWKHFRQFOXVLRQRIWKHL3ODQW&ROODERUDWLYHSURMHFW
LWLVHQYLVLRQHGWKDWKXJHUHSRVLWRULHVRIERWKVRIWZDUH
DQGGDWDZLOOEHDYDLODEOHIRUWKHSODQWVFLHQFHVFRP
PXQLW\7RSURSHUO\HQVXUHWKHVHV\VWHPVFRQWLQXHWR
EHXVHGDIWHUL3ODQWHQGVDQGWRSRVVLEO\HQJDJHWKLUG
SDUWLHV WR FRQWLQXH WKH HIIRUW WKH IROORZLQJ SROLFLHV
KDYHEHHQHQDFWHG
&RPSRQHQWV$VPXFKDVSRVVLEOHDOOVRIWZDUHGHYHO
RSHGZLOOFRQVLVWRIFRPSRQHQWVZKLFKDWPRVWOHY
HOVZLOODOORZWKHLQVHUWLRQRUGHOHWLRQRIV\VWHPVLQWR
WKHDUFKLWHFWXUH7KLVVWDQGDUGDSSOLHVWRDOOOHYHOVRI
WKHL3ODQWLQWHUQDOVRIWZDUHDUFKLWHFWXUHIURPPLGGOH
ZDUHWRWKHXVHRIWKH0RGHO9LHZ&RQWUROOHU09&
SDUDGLJPIRUDOO'LVFRYHU\(QYLURQPHQWZRUN
(QJDJHPHQW7KH&6DQG&,6(FRPPXQLW\ZLOOEH
DFWLYHO\HQJDJHGDQGHQFRXUDJHGWRSDUWLFLSDWHDQG
RUFROODERUDWHZLWKWKHL3ODQWVFLHQWLÀFDQGGHYHORS
PHQWWHDPV
(GXFDWLRQDQG2XWUHDFK(27ZLOOEHDNH\DQGLQWH
JUDOFRPSRQHQWRIDOO&,GHYHORSHGE\L3ODQW7UDLQ
LQJWKHQH[WJHQHUDWLRQRISODQWVFLHQWLVWVLQWKHXVHRI
L3ODQWWRROVVKRXOGIRVWHULPSURYHGFRPPXQLW\DGRS
WLRQRIWKHWRROV
/LIH&\FOH0DQDJHPHQW:HZLOOHVWDEOLVKDZRUNLQJ
JURXS FRPSRVHG RI  YROXQWHHUV IURP WKHFRP
PXQLW\ 7KLV JURXS ZLOO EH WDVNHG ZLWK GHYHORSLQJ
SROLFLHVDQGPHFKDQLVPVIRUGDWDDQGVRIWZDUHUHWHQ
WLRQDUFKLYLQJDQGUHWLUHPHQW$OORIWKHVHLVVXHVIDOO
XQGHUWKHJHQHUDOWRSLFRILQIRUPDWLRQOLIHF\FOHPDQ
DJHPHQW,/0
6RIWZDUH7RHQFRXUDJHWKHZLGHVWGLVWULEXWLRQRIWKH
VRIWZDUHL3ODQWSURGXFHVZHZLOOGLVWULEXWHDOOQRYHO
VRIWZDUH XQGHU WKH$FDGHPLF )UHH /LFHQVH YHUVLRQ
 KWWSZZZRSHQVRXUFHRUJOLFHQVHVDÁSKS
ZKLFK DOORZV VRIWZDUH WR EH UHXVHG PRGLÀHG DQG
UHGLVWULEXWHGSURYLGHGWKDWDWWULEXWLRQRI WKHRULJLQDO
ZRUNLVPDLQWDLQHG0XFKRIRXUVRIWZDUHZLOOGHSHQG
RQWKLUGSDUW\FRPSRQHQWVKRZHYHUDQGRWKHUOLFHQV
HVPD\DSSO\WRWKHVHGHSHQGHQFLHV:HZLOOPDNHHY
HU\HIIRUWWRXVHRSHQVRXUFHWKLUGSDUW\FRPSRQHQWV
ZKHQHYHU WHFKQLFDOO\ IHDVLEOH DQG ZLOO SURYLGH WKH
FRPPXQLW\ZLWK YLVLEOH DOHUWV LQ FDVHV LQZKLFKZH
KDYHEHHQXQVXFFHVVIXOLQGRLQJVR
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,QWHJUDWHG'DWD$OO GDWDVHWV WKDWZH SURGXFH E\ D
SURFHVVRILQWHJUDWLRQRIWKLUGSDUW\GDWDZLOOEHGLV
WULEXWHG XQGHU WKH &UHDWLYH &RPPRQV  ´E\µ OL
FHQVH KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\
ZKLFKDOORZVWKHGDWDWREHFRSLHGUHGLVWULEXWHGDQG
DGDSWHG SURYLGHG WKDW DWWULEXWLRQ RI WKH RULJLQDO GD
WDVHW LVPDLQWDLQHG ,Q VRPH FDVHV DGGLWLRQDO WKLUG
SDUW\UHVWULFWLRQVZLOODSSO\WRWKHGDWDVHW:KHQHYHU
SRVVLEOHZHZLOODYRLGXVLQJ UHVWULFWHGGDWDVHWVGXH
WR WKHFRPSOH[LW\RIUHGLVWULEXWLQJGHULYDWLYHZRUNV
EXWZKHQXQDYRLGDEOHZHZLOODOHUWWKHFRPPXQLW\WR
WKHVHUHVWULFWLRQV
1RYHO 'DWD 'DWDVHWV GHULYHG E\ JUDQG FKDOOHQJH
WHDPVZLOOEHUHOHDVHGXQGHUWHUPVRIWKH´)RUW/DX
GHUGDOH GDWD VKDULQJ DJUHHPHQWµ KWWSZZZZHOO
FRPHDFXNDVVHWVZWGSGI LQ ZKLFK GDWD
SURGXFHUVUHOHDVHGDWDSXEOLFO\DVVRRQDVLWLVTXDO
LW\FRQWUROFKHFNHGWRDVVXUHKLJKTXDOLW\DQGGDWD
XVHUVDJUHHWRFLWHWKHGDWDSURGXFHUVDQGWRUHVSHFW
WKHSURGXFHUV·ULJKWVWRSXEOLVKFRPSUHKHQVLYHDQDO
\VHV RI WKH GDWD LQ SHHUUHYLHZHG SDSHUV7R DVVLVW
WKHFRPPXQLW\ LQGHWHUPLQLQJKRZ WRFLWH WKHGDWD
DQGZKLFKDQDO\VHVWKHGDWDSURGXFHUVDUHSODQQLQJ
WR SXEOLVK HDFK JUDQG FKDOOHQJH WHDPZLOO SXEOLVK
D´PDUNHUSDSHUµGHVFULELQJWKHSURMHFWLWVFLWDWLRQ
SROLF\ DQG LWV SURSRVHG DQDO\VHV DW D VWDJH ZKHQ
WKHLQLWLDOSURMHFWSODQQLQJLVPDWXUHEXWEHIRUHVXE
VWDQWLDOZRUNKDVEHHQFRPSOHWHG)ROORZLQJSXEOL
FDWLRQ RI WKHVH DQDO\VHV WKH GDWDVHWVZLOO EHPDGH
DYDLODEOHZLWKRXW SXEOLFDWLRQ UHVWULFWLRQV XQGHU WKH
&UHDWLYH&RPPRQV´E\µOLFHQVHKWWSFUHDWLYH
FRPPRQVRUJOLFHQVHVE\OHJDOFRGH$JUHHPHQW
ZLWKWKHVHGDWDUHOHDVHWHUPVZLOOEHDSUHFRQGLWLRQ
IRUFRPPXQLW\PHPEHUSDUWLFLSDWLRQ
&RPPXQLW\6RIWZDUH&RQWULEXWLRQV$OOFRQWULEXWLRQV
LQ WKH IRUP RI VRIWZDUH FRGH DQG DOJRULWKP LPSOH
PHQWDWLRQVWKDWDUHFRQWULEXWHGE\WKHFRPPXQLW\IRU
L3ODQWSURMHFWV VKDOO EH DFFHSWHGXWLOL]LQJ WKH DJUHH
PHQWPRGHODQGOLFHQVLQJWHPSODWHVDGRSWHGIURPWKH
$SDFKH6RIWZDUH)RXQGDWLRQ$6)7KH´ &RQWULEXWRU
/LFHQVH$JUHHPHQWVµ&/$KWWSZZZDSDFKHRUJ
OLFHQVHVFODVGHÀQHVWKHWHUPVXQGHUZKLFKLQWHOOHF
WXDOSURSHUW\KDVEHHQFRQWULEXWHGWRWKHFROODERUDWLYH
DQG ZRXOG EH DSSOLFDEOH WR LQGLYLGXDO FRQWULEXWRUV
DFDGHPLFDQG LQGXVWU\JURXSV DQG WKHLU HPSOR\HHV
6RIWZDUH DSSOLFDWLRQV DQG GRFXPHQWDWLRQ WKDW DUH
GRQDWHGWRL3ODQWSURMHFWVE\LQGLYLGXDOVRUFRUSRUD
WLRQVZLOODGKHUHWR$6)´6RIWZDUH*UDQW$JUHHPHQWµ
6*$KWWSZZZDSDFKHRUJOLFHQVHVJUDQWV
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$SSHQGL[5HFRPPHQGDWLRQV
&\EHULQIUDVWUXFWXUH6RIWZDUHDQG6XVWDLQDELOLW\:RUNVKRS
7RS5HFRPPHQGDWLRQV
0DUFK
&UHDWHDIUHHÁRZRILQIRUPDWLRQEHWZHHQWKHJOREDORSHQVRXUFHFRPPXQLW\LQGXVWU\
DQGDFDGHPLD([WHQVLEOHDQGLQWHURSHUDEOH&,GHYHORSPHQWVKRXOGEHHQFRXUDJHG
7KH16)VKRXOGHVWDEOLVKHYDOXDWLRQFULWHULDDQGIXQGLQJPHFKDQLVPVWKDWVXSSRUW
VRIWZDUHGHYHORSPHQWUHOHDVHDQGOLIHF\FOHLPSURYHPHQW7KLVLVSDUWLFXODUO\FULWLFDOIRU
UHODWLYHO\ORZHUXVHVRIWZDUHWKDWLVHVVHQWLDOWRWKHQDWLRQ·VHVFLHQFHREMHFWLYHVEXWZKLFK
PD\QRWLQLWLDOO\KDYHDEURDGXVHUEDVHRULPPHGLDWHFRPPHUFLDOSRWHQWLDO)XQGLQJVKRXOG
EHSURYLGHGWRVXSSRUWVRIWZDUHGHYHORSPHQWWHFKQRORJLHVLQFOXGLQJUHSRVLWRULHVXVHUPDLO
LQJOLVWVEXJWUDFNLQJDQGWHVWLQJ
)XQGLQJDJHQFLHVVKRXOGDZDUGJUDQWVWRVRIWZDUHGHYHORSPHQWDIWHUWKHUHVHDUFKSKDVH
LVGRQHWRVSRQVRUORQJWHUPVXVWDLQDEOHGHYHORSPHQW
6XSSRUWRSHQVRXUFHFRPPXQLW\VRIWZDUHWKURXJKLQYHVWPHQWVRIWLPHIURPGHYHORSHUV
DQGPRQLHVIURPJUDQWV
7KH16)VKRXOGSHUPLWIXQGLQJIRUVRIWZDUHLQFXEDWLRQGHYHORSPHQWDQGVXSSRUWWREH
LQFOXGHGLQIXWXUH&,SURSRVDOVLQSDUWLFXODUWKRVHSURSRVDOVWKDWDUHGLUHFWHGDWWKHGHYHO
RSPHQWRIFRPPXQLW\RULHQWHG&,SURGXFWVVXFKDVEXWQRWOLPLWHGWRLQQRYDWLYHSDUDOOHO
OLEUDULHVGRPDLQVSHFLÀFJULGµVWDFNVµVWRUDJHPDQDJHPHQWFROODERUDWLRQWRROVYLVXDOL]D
WLRQLQFOXGLQJUHPRWHYLVXDOL]DWLRQDQGSRUWDOFRPSRQHQWV
$JJUHVVLYHO\HQFRXUDJHDGYDQFHGLVFXVVLRQVRQVRIWZDUHLQWHURSHUDELOLW\DQGGLVVHPLQD
WLRQ
7KHVDPHOHYHORIGHWDLOHGRYHUVLJKWVKRXOGEHXVHGIRUVRIWZDUHOLFHQVLQJGHYHORSPHQW
DZDUGVDVLVXVHGIRUKDUGZDUHSURFXUHPHQWDQGLQVWDOODWLRQ
16)VKRXOGLQYHVWKHDYLO\LQLQIUDVWUXFWXUHWKDWIDFLOLWDWHVFROODERUDWLRQIRUUHVHDUFKHUV
DQGVKDULQJRIGDWDWRROVDQGUHVXOWV
$JHQFLHVVKRXOGVWULYHWRFUHDWHXVHUDQGGHYHORSHUFRPPXQLWLHVDURXQGVRIWZDUHDV
WKH\DUHMXVWDVLPSRUWDQWDVWKHDFWXDOVRIWZDUHGHYHORSPHQWSURMHFW
6RIWZDUHLQIUDVWUXFWXUHSURMHFWVLQSDUWLFXODUVKRXOGXVHWKHRSHQVRXUFHPRGHO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&\EHULQIUDVWUXFWXUH6RIWZDUHDQG6XVWDLQDELOLW\:RUNVKRS
5HFRPPHQGDWLRQV
0DUFK
6XSSRUWRSHQVRXUFHFRPPXQLW\VRIWZDUH
WKURXJKLQYHVWPHQWVRIWLPHIURPGHYHORSHUV
DQGPRQLHVIURPJUDQWV
+DYHORFDOUHJLRQDODQGQDWLRQDOFHQWHUVSD\
GHYHORSHUVWRPDLQWDLQSRUWDQGWHVWRSHQVRXUFH
FRPPXQLW\VRIWZDUH
$OORZRSHQVRXUFHVRIWZDUHGHYHORSHUVDFFHVV
WR+3&PDFKLQHV
'HÀQHDQGVWDQGDUGL]HDQDWLRQDO&,)XQGD
SHUPDQHQWJURXSWRRYHUVHHWKLVDQGSURYLGHKLJK
OHYHOWUDLQLQJWRWKHDGYRFDF\JURXSVLQ(27
([SRVHWKHQDWLRQDO&,DVDSODWIRUP
%XLOGDVHOISURSDJDWLQJVRIWZDUHIHHGEDFN
ORRSLQWRIXWXUH&)3
)XQGKDUGHQLQJH[WHQVLRQIRUSURMHFWVVKRZ
LQJSURPLVHDQGZLGHDGRSWLRQXVHWKH$SDFKH
IRXQGDWLRQVPHQWRUVKLSSURFHVVWRHQVXUHEHVW
SUDFWLFHV
/HYHUDJHWKHORFDOH[SHUWLVHRI06,LQVWDELOL]
LQJWKHQDWLRQDO&,DQGPDNLQJWKHPPRUHXVHIXO
WRWKHJHQHUDOSXEOLF,QFHQWLYL]HWKLVSDUWLFLSD
WLRQWKURXJKDZDUGVRIV\VWHPWLPHDQGFROODE
RUDWLYHH[WHQVLRQV
/HYHUDJHYLUWXDOL]DWLRQWRHDVHGHSOR\PHQWDQG
PD[LPL]H52,
$JJUHVVLYHO\HQFRXUDJHDGYDQFHGLVFXVVLRQV
RQVRIWZDUHLQWHURSHUDELOLW\DQGGLVVHPLQDWLRQ
&UHDWHDIUHHÁRZRILQIRUPDWLRQEHWZHHQWKH
JOREDORSHQVRXUFHFRPPXQLW\LQGXVWU\DQG
DFDGHPLD([WHQVLEOHDQGLQWHURSHUDEOH&,GH
YHORSPHQWVKRXOGEHHQFRXUDJHG
,WLVWLPHWRSODQIRUPXOWLGLVFLSOLQDU\VFLHQFH
DQGHQJLQHHULQJF\EHULQIUDVWUXFWXUHQRZWRHQVXUH
PD[LPXPEHQHÀWIRUWKHUHVHDUFKSURJUHVVDVDOO
XVHIXOUHVHDUFKLVPXOWLGLVFLSOLQDU\LQQDWXUH
&RPSRQHQWV$VPXFKDVSRVVLEOHDOOVRIWZDUH
GHYHORSHGVKRXOGFRQVLVWRIFRPSRQHQWVZKLFK
DWPRVWOHYHOVZLOODOORZWKHLQVHUWLRQRUGHOH
WLRQRIV\VWHPVLQWRWKHDUFKLWHFWXUH
(27VKRXOGEHDNH\DQGLQWHJUDOFRPSRQHQW
RIDOO&,
$SSOLFDWLRQVDQGVRIWZDUHSURYLGHUVVKRXOG
IRUPSDUWQHUVKLSVDQGPDNHWKHFDVHWRWKHIXQG
LQJDJHQFLHVWKDWFRQWLQXHGPDLQWHQDQFHVXS
SRUWDQGGHYHORSPHQWRIVRIWZDUHLVQHFHVVDU\
WRPDLQWDLQWKHSDFHRIDGYDQFHPHQWVDFURVV
VFLHQWLÀFGRPDLQV
$JHQFLHVVKRXOGVWULYHWRFUHDWHXVHUDQGGHYHO
RSHUFRPPXQLWLHVDURXQGVRIWZDUHDVWKH\DUH
MXVWDVLPSRUWDQWDVWKHDFWXDOVRIWZDUHGHYHORS
PHQWSURMHFW
7KH16)VKRXOGIRVWHUWKHFUHDWLRQRIVXVWDLQ
DEOHJULGLQIUDVWUXFWXUHVRIWZDUHE\IRFXVLQJRQ
WKHIROORZLQJDUHDVJULGLQIUDVWUXFWXUHVWDQ
GDUGVLQWHURSHUDELOLW\WHVWLQJVRIWZDUH
LQFXEDWLRQDQGVRIWZDUHSURGXFWGHYHORSPHQW
7KH16)VKRXOGSURYLGHRQJRLQJIXQGLQJIRU
DGLYHUVH&,VWDQGDUGVWHDPIRFXVHGRQGHYHORS
LQJDQGSURPXOJDWLQJVWDQGDUGVIRUWKHHPHUJ
LQJF\EHULQIUDVWUXFWXUH7KHVHVWDQGDUGVVKRXOG
FRYHUQDWLRQDOUHJLRQDODQGFDPSXVF\EHULQIUD
VWUXFWXUH
6XSSRUWIRUVWDQGDUGVEHLQJGHYHORSHGLQWKH
2SHQ*ULG)RUXPVKRXOGEHDPDMRUHPSKDVLV
IRU16)
7KH16)VKRXOGSURYLGHIXQGLQJIRUD&,
LQWHURSHUDELOLW\WHDP7KLVLQWHURSHUDELOLW\WHDP
VKRXOGEHFKDUJHGZLWKFRRSHUDWLYHO\JHQHUDW
LQJDVXLWHRIWHVWVDFFHSWDEOHWHVWRXWFRPHVDQG
PHWULFVWKDWFDQEHXVHGIRUVWDQGDUGFHUWLÀFDWLRQ
FRYHULQJQDWLRQDOUHJLRQDODQGFDPSXVF\EHULQ
IUDVWUXFWXUH
7KH16)VKRXOGSHUPLWIXQGLQJIRUVRIWZDUH
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LQFXEDWLRQGHYHORSPHQWDQGVXSSRUWWREHLQ
FOXGHGLQIXWXUH&,SURSRVDOVLQSDUWLFXODUWKRVH
SURSRVDOVWKDWDUHGLUHFWHGDWWKHGHYHORSPHQWRI
FRPPXQLW\RULHQWHG&,SURGXFWVVXFKDVEXWQRW
OLPLWHGWRLQQRYDWLYHSDUDOOHOOLEUDULHVGRPDLQ
VSHFLÀFJULG´VWDFNVµVWRUDJHPDQDJHPHQWFRO
ODERUDWLRQWRROVYLVXDOL]DWLRQLQFOXGLQJUHPRWH
YLVXDOL]DWLRQDQGSRUWDOFRPSRQHQWV
7KH16)VKRXOGHVWDEOLVKHYDOXDWLRQFULWHULD
DQGIXQGLQJPHFKDQLVPVWKDWVXSSRUWVRIWZDUH
GHYHORSPHQWUHOHDVHDQGOLIHF\FOHLPSURYH
PHQW7KLVLVSDUWLFXODUO\FULWLFDOIRUUHODWLYHO\
ORZHUXVHVRIWZDUHWKDWLVHVVHQWLDOWRWKHQD
WLRQ·VHVFLHQFHREMHFWLYHVEXWZKLFKPD\QRW
LQLWLDOO\KDYHDEURDGXVHUEDVHRULPPHGLDWH
FRPPHUFLDOSRWHQWLDO)XQGLQJVKRXOGEHSURYLG
HGWRVXSSRUWVRIWZDUHGHYHORSPHQWWHFKQRORJLHV
LQFOXGLQJUHSRVLWRULHVXVHUPDLOLQJOLVWVEXJ
WUDFNLQJDQGWHVWLQJ
7KH16)VKRXOGFRQVLGHUGHYHORSLQJPHFKD
QLVPVWRDOORZLQWHOOHFWXDOSURSHUW\YDOXHWR
DFFUXHWRVRPHVRIWZDUHGHYHORSPHQWDFWLYLWLHV
RXWVLGHRIWKHRSHQVRXUFHFRPPXQLW\
16)VKRXOGDGRSWDIRXQGDWLRQFRPPXQLW\
PRGHOWRVXSSRUWVRIWZDUHSURMHFWVDVGHPRQ
VWUDWHGE\WKH$SDFKH)RXQGDWLRQ
16)VKRXOGDFWLYHO\VHHNWRFUHDWHVRIWZDUH
IRXQGDWLRQVDQGHQFRXUDJH16)IXQGHGVRIWZDUH
SURMHFWVWREHFRPHDPHPEHURIVXFKIRXQGDWLRQV
$QHZSDUDGLJPFDOOHGGDWDDZDUHGLVWULEXWHG
FRPSXWLQJLVQHHGHGDQG16)VKRXOGJLYHD
KLJKSULRULW\WRVXSSRUWDQGPDLQWDLQVRIWZDUH
LQWKHDUHDVRIUHOLDEOHDQGHIÀFLHQWGDWDPRYH
PHQWDFFHVVDQGDQDO\VLV
(VWDEOLVKDQLQGHSHQGHQWXQELDVHGQDWLRQDO
VRIWZDUHRYHUVLJKWFRPPLWWHHIRFXVHGRQPHHW
LQJWKHUHTXLUHPHQWVRIDPXFKEURDGHUQDWLRQDO
VFLHQFHFRPPXQLW\
7KHVDPHOHYHORIGHWDLOHGRYHUVLJKWVKRXOG
EHXVHGIRUVRIWZDUHOLFHQVLQJGHYHORSPHQW
DZDUGVDVLVXVHGIRUKDUGZDUHSURFXUHPHQW
DQGLQVWDOODWLRQ
6XSSRUWDQG0DLQWHQDQFH%DVHG%XVLQHVV
0RGHOVFRPSDQLHVRIIHULQJVXSSRUWDQGPDLQ
WHQDQFHIRUFRPPXQLW\GHYHORSHGVRIWZDUH
VKRXOGEHH[SORUHG
(VWDEOLVKD1DWLRQDO6RIWZDUH2YHUVLJKW
&RPPLWWHHWKDW
LQYHVWLJDWHVDQDO\]HVDQGDUWLFXODWHV/L
FHQVLQJ&RVWV6XSSRUW	0DLQWHQDQFH&RVWV
'HYHORSPHQW&RVWV5HVHDUFK,PSDFW6XV
WDLQDELOLW\
RUJDQL]HVDQGFRQGXFWVGHWDLOHGVWXGLHVRQ
QDWLRQDOUHVHDUFKVRIWZDUHQHHGV
UHFRPPHQGVUHVHDUFKVRIWZDUHWREHSUR
FXUHGRUGHYHORSHGE\VWDNHVWDNHKROGHUV
&\EHULQIUDVWUXFWXUHVRIWZDUHLVQHHGHGWKDW
PDQDJHVVKDUHGFROOHFWLRQVIRUWKHUHVHDUFK
WHDPVPDQDJHVGDWDGLVWULEXWLRQIRUODUJHH[SHU
LPHQWVPDQDJHVUHDOWLPHVHQVRUGDWDVWUHDPV
IRUREVHUYDWRULHVDQGEXLOGVGLJLWDOOLEUDULHVRI
VLPXODWLRQVUHVXOWV
)LQDQFLDOVXSSRUWIRUIRXQGDWLRQVQHHGVWR
EHEXLOWLQWRWKHORQJWHUPJRDOVRIWKHV\VWHP
GHYHORSPHQW
$JHQFLHVVKRXOGSURYLGHIXQGLQJIRUFRUH
GHYHORSPHQWDQGIRUDSSOLFDWLRQVRIWKHVRIW
ZDUHDFURVVVFLHQWLÀFGRPDLQV6XSSRUWLVDOVR
QHHGHGIRUPDLQWHQDQFHKDUGHQLQJWHVWLQJDQG
GRFXPHQWDWLRQDIWHUDFRUHGHYHORSPHQWSHULRG
)XUWKHUVXSSRUWVKRXOGEHWKURXJKFRPPXQLW\
EX\LQDQGIURPXVDJHLQODUJHVFDOHIXQGHGDQG
VHOIIXQGHGSURMHFWV
)XQGLQJVKRXOGEHGLYHUVLÀHGWRHQVXUHPXO
WLSOHDSSURDFKHVDUHH[SORUHG+RZHYHUQR
&\EHULQIUDVWUXFWXUH6RIWZDUHDQG6XVWDLQDELOLW\:RUNVKRS
5HFRPPHQGDWLRQV
0DUFK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V\VWHPVKRXOGEHVXSSRUWHGWKDWLVQRWFDSDEOHRI
LQWHURSHUDELOLW\ZLWKRWKHUVROXWLRQV
16)VKRXOGFRQVLGHUWKDWVXVWDLQLQJFDSDELOL
WLHVDQGDUFKLWHFWLQJWRHQDEOHFKDQJHDUHRIWHQ
WKHEHWWHUFKRLFHWKDQVXVWDLQLQJVSHFLÀFVRIW
ZDUHSURGXFWV
'HVLJQVWRGHYHORSVXVWDLQDEOHVFLHQWLÀF&,
VKRXOGVHSDUDWHVFLHQWLÀFFRQFHUQVDQGRSHUD
WLRQDOFRQFHUQVIURPWKHEDVHFDSDELOLWLHVDQG
FDSDELOLW\LQWHUDFWLRQVUHTXLUHG
,QFUHDVHVXSSRUWRIDFWLYLWLHVWRVXSSRUWLQ
WHURSHUDELOLW\IRUGHYHORSPHQWRIUHIHUHQFH
LPSOHPHQWDWLRQVUDWKHUWKDQRQHVL]HÀWVDOO
VROXWLRQV
6HWWLQJJRDOVIRUVRIWZDUHVXVWDLQDELOLW\DQGLWV
SULRULWLHVVKRXOGEHXVHUFRPPXQLW\GULYHQ
7DNHD&URVVDJHQF\DQGFURVVJRYHUQPHQW
DSSURDFKZKHQLWFRPHVWRGHÀQLQJDQGDJUHH
LQJRQPHWULFVDQGSURFHVVHVIRUYDOLGDWLRQDQG
DXGLWLQJRIVRIWZDUHSURMHFWV
0DNHVLJQLÀFDQWLQYHVWPHQWLQKXPDQWUDLQ
LQJWRVXSSRUWVFLHQWLVWVZKHQXVLQJRSHQVRXUFH
VRIWZDUH
6XVWDLQDEOHVRIWZDUHSURMHFWVVKRXOGDWWUDFW
VXIÀFLHQWGHYHORSHUVDQGUHWDLQWKRVHORQJ
HQRXJKWRPDLQWDLQFRQWLQXLW\
6RIWZDUHSURMHFWVVKRXOGHPEUDFHWKHRSHQ
VRXUFHGHYHORSPHQWPRGHOHDUO\RQLQWKHGHYHO
RSPHQWF\FOH
6RIWZDUHLQIUDVWUXFWXUHSURMHFWVLQSDUWLFXODU
VKRXOGXVHWKHRSHQVRXUFHPRGHO
)XQGLQJDJHQFLHVVKRXOGDZDUGJUDQWVWRVRIWZDUH
GHYHORSPHQWDIWHUWKHUHVHDUFKSKDVHLVGRQHWR
VSRQVRUORQJWHUPVXVWDLQDEOHGHYHORSPHQW
$JHQFLHVVKRXOGKDYHFOHDUSROLFLHVDQGJXLGH
OLQHVIRUKRZDQGZKHQSURMHFWZLOOKDYHWREH
PDLQWDLQHGLQGHSHQGHQWO\DQGZLWKRXWIXQGLQJ
&RPPXQLW\PDQDJHPHQWDQGVXSSRUWVKRXOG
EHDFKLHYHGZLWKDFHQWUDOL]HGPRGHOIRUPLQJ
VPDOORUJDQL]DWLRQVWKDWFRRUGLQDWHDFWLYLWLHV
WKURXJKRXWWKHXVHUFRPPXQLW\
16)IXQGLQJVKRXOGIRFXVRQQHZGHYHORSPHQW
DQGLQQRYDWLRQEXWFRRUGLQDWHGZLWKWKHFRP
PXQLW\PDQDJHPHQWRUJDQL]DWLRQVWRGLVFRXUDJH
WKHSKHQRPHQRQRIUHLQYHQWLQJWKHZKHHO$G
GLWLRQDOVHSDUDWHIXQGLQJFRXOGVXSSRUWRXWUHDFK
DQGWUDLQLQJWRDGRSWLQJLQVWLWXWLRQVDQGWRHQG
XVHUUHVHDUFKHUV
6XFKRUJDQL]DWLRQVZRXOGEHDEOHWRPDUNHWWKH
F\EHULQIUDVWUXFWXUHVRIWZDUHWRVHFWRUVRXWVLGH
VFLHQWLÀFUHVHDUFKZLWKFRPPRQQHHGVHJÀ
QDQFLDOHQHUJ\WUDQVSRUWDWLRQWRFUHDWHDQHYHQ
ULFKHUHFRV\VWHPWRVXSSRUWWKHVRIWZDUHJRLQJ
IRUZDUG
'HYHORSDQGSURYLGHLQIUDVWUXFWXUHWKDWKHOSV
LQDOOVWDJHVRIWKHRSHQVRXUFHVRIWZDUHGHYHO
RSPHQWSURFHVV
16)VKRXOGLQYHVWKHDYLO\LQLQIUDVWUXFWXUHWKDW
IDFLOLWDWHVFROODERUDWLRQIRUUHVHDUFKHUVDQGVKDU
LQJRIGDWDWRROVDQGUHVXOWV
,ISRVVLEOHZKHQIXQGLQJVRIWZDUHGHYHORS
PHQWOHDYHURRPLQWKHVKDUHGLQIUDVWUXFWXUHIRU
FRPSHWLQJLGHDVWRH[LVW
:HUHFRPPHQGD\HDUSURJUDPWRGHYHORS
GHSOR\DQGRSHUDWHSHUVLVWHQWVFLHQFHJDWHZD\V
ZLWKDUHYLHZDW\HDUV6XFKDSURJUDPPXVW
DOVRVKLIWIRFXVIURPUHVHDUFKH[SORUDWLRQVWRLQ
IUDVWUXFWXUHGHSOR\PHQWDQGWKHLQFRUSRUDWLRQRI
UREXVWV\VWHPHQJLQHHULQJSUDFWLFHVWKLVLPSOLHV
:HUHFRPPHQGWKDWDVXVWDLQDEOHSURJUDPEH
LQLWLDWHGWKURXJKDGHWDLOHGFURVVGLUHFWRUDWHDQG
SHUKDSVPXOWLDJHQF\VWXG\
8VH5HG+DW(QWHUSULVH05*
&\EHULQIUDVWUXFWXUH6RIWZDUHDQG6XVWDLQDELOLW\:RUNVKRS
5HFRPPHQGDWLRQV
0DUFK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$SSHQGL[3DUWLFLSDQWV
'HE $JDUZDO /DZUHQFH%HUNHOH\1DWLRQDO/DERUDWRU\ '$$JDUZDO#OEOJRY
6WDQ $KDOW 2KLR6XSHUFRPSXWLQJ&HQWHU DKDOW#RVFHGX
*DEULHOOH $OOHQ /RXLVLDQD6WDWH8QLYHUVLW\ DOOHQ#ELWFVFOVXHGX
$P\ $SRQ $UNDQVDV+LJK3HUIRUPDQFH&RPSXWLQJ&HQWHU DDSRQ#XDUNHGX
%LOO %DUQHWW ,QGLDQD8QLYHUVLW\ EDUQHWWZ#LQGLDQDHGX
7HUU\ %HQ]HO ,QIRUPDWLRQ6FLHQFHV,QVWLWXWH WEHQ]HO#LVLHGX
0DUWLQ %HU]LQV 8QLYHUVLW\RI8WDK PE#VFLXWDKHGX
6XEKDVK %KDWLD 0RUHKRXVH&ROOHJH VEKDWLD#PRUHKRXVHHGX
5LFKDUG %OHYLQV 8QLYHUVLW\RI$UL]RQD UEOHYLQV#HPDLODUL]RQDHGX
*HRIIUH\ %URZQ ,QGLDQD8QLYHUVLW\ JHREURZQ#LQGLDQDHGX
-RKQ &DPSEHOO 3XUGXH8QLYHUVLW\ MRKQFDPSEHOO#SXUGXHHGX
$QQ &KHUYHQDN ,QIRUPDWLRQ6FLHQFHV,QVWLWXWH DQQF#LVLHGX
1HLO &KXH +RQJ'LUHFWRU20,,8.1 &KXH+RQJ#RPLLDFXN
(ZD 'HHOPDQ 86&,6, GHHOPDQ#LVLHGX
3DWULFN 'UHKHU 5(1&,1RUWK&DUROLQD6WDWH8QLYHUVLW\ SGUHKHU#HPDLOXQFHGX
7RQ\ 'UXPPRQG /DZUHQFH%HUNHOH\1DWLRQDO/DERUDWRU\ /$'UXPPRQG#OEOJRY
-XOLR )DFHOOL 8QLYHUVLW\RI8WDK MXOLRIDFHOOL#XWDKHGX
5K\V )UDQFLV $XVWUDOLDQH5HVHDUFK,QIUDVWUXFWXUH&RXQFLO UK\V#SIFRUJDX
'HQQLV *DQQRQ 0LFURVRIW JDQQRQ#FVLQGLDQDHGX
'DQ *H]HOWHU 1RWUH'DPH JH]HOWHU#QGHGX
&KULV *UHHU 1HWZRUNLQJDQG,QIRUPDWLRQ7HFKQRORJ\5H
VHDUFKDQG'HYHORSPHQW1,75'
FJUHHU#QVIJRY
5REHUW +HQVFKHO ,QGLDQD8QLYHUVLW\ UKHQVFKH#LQGLDQDHGX
-RRK\XQ .LP /RXLVLDQD6WDWH8QLYHUVLW\ MKNLP#FFWOVXHGX
*HUKDUG .OLPHFN 3XUGXH8QLYHUVLW\ JHNFR#SXUGXHHGX
5LFK .QHSSHU ,QGLDQD8QLYHUVLW\ UNQHSSHU#LQGLDQDHGX
6WDF\ .RZDOF]\N ,QGLDQD8QLYHUVLW\ VNRZDOF]#LQGLDQDHGX
'DYH /DPEHUW *HRUJHWRZQ8QLYHUVLW\ ODPEHUWG#JHRUJHWRZQHGX
'DYLG /LIND &RUQHOO8QLYHUVLW\ OLIND#FDFFRUQHOOHGX
3HJ /LQGHQODXE ,QGLDQD8QLYHUVLW\ SOLQGHQ#LQGLDQDHGX
0LURQ /LYQ\ 8QLYHUVLW\RI:LVFRQVLQ0DGLVRQ PLURQ#FVZLVFHGX
3RO /ORYHW 0RQWDQD6WDWH8QLYHUVLW\ SROOORYHW#JPDLOFRP
$QGUHZ /XPVGDLQH ,QGLDQD8QLYHUVLW\ OXPV#FVLQGLDQDHGX
&OLIIRUG /\QFK &RDOLWLRQIRU1HWZRUNHG,QIRUPDWLRQ&1, FOLII#FQLRUJ
5XWK 0DULQVKDZ 8QLYHUVLW\RI1RUWK&DUROLQDDW&KDSHO+LOO UXWK#HPDLOXQFHGX
6XUHVK 0DUUX ,QGLDQD8QLYHUVLW\ VPDUUX#LQGLDQDHGX
6WXDUW 0DUWLQ $UJRQQH VPDUWLQ#PFVDQOJRY
6FRWW 0F&DXOD\ ,QGLDQD8QLYHUVLW\ VPFFDXOD#LQGLDQDHGX
5REHUW 0F*UDWK 1&6$8,8& PFJUDWK#QFVDXLXFHGX
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.HQWRQ 0F+HQU\ 1&6$8,8& PFKHQU\#XLXFHGX
(OOLRW 0HWVJHU -RKQV+RSNLQV8QLYHUVLW\ HPHWVJHU#MKXHGX
7KHUHVH 0LOOHU ,QGLDQD8QLYHUVLW\ PLOOHUWP#LXSXLHGX
0DNLD 0LQLFK 681 PDNLD#VXQFRP
$QDVWDVLD 0RUURQH ,QGLDQD8QLYHUVLW\ DPRUURQH#LXSXLHGX
+HQU\ 1HHPDQ 8QLYHUVLW\RI2NODKRPD,QIRUPDWLRQ7HFKQRORJ\ KQHHPDQ#RXHGX
6WHYHQ 1HZKRXVH (QDEOLQJ*ULGVIRU(VFLHQF((*(( 6WHYHQ1HZKRXVH#FHUQFK
/LQK 1JR 8QLYHUVLW\RI$UNDQVDV OQJR#XDUNHGX
6XGKDNDU 3DPLGLJKDQWDP 1&6$8,8& VSDPLGLJ#QFVDHGX
0DUORQ 3LHUFH ,QGLDQD8QLYHUVLW\ PSLHUFH#FVLQGLDQDHGX
%HWK 3ODOH ,QGLDQD8QLYHUVLW\ SODOH#FVLQGLDQDHGX
5XWK 3RUGHV 26* UXWK#IQDOJRY
$UFRW5DMD 5DMDVHNDU 8QLYHUVLW\RI1RUWK&DUROLQD UDMDVHND#HPDLOXQFHGX
'LFN 5HSDVN\ ,QGLDQD8QLYHUVLW\ UHSDVN\#LQGLDQDHGX
-RHO 5HSORJOH 2SHQ*ULG)RUXP UHSORJOH#RJIRUJ
-HQQLIHU 6FKRSI 16) MVFKRSI#QVIJRY
6KDYD 6PDOOHQ 6'68 VVPDOOHQ#VGVFHGX
%ULDQ 6PLWK 8QLYHUVLW\RI1HZ0H[LFR FDUEHVV#VZFSFRP
0DF.HQ]LH 6PLWK 0,7/LEUDULHV NHQ]LH#PLWHGX
-HI 6SDOHWD )HGRUD3URMHFW MVSDOHWD#JPDLOFRP
&UDLJ 6WHZDUW ,QGLDQD8QLYHUVLW\ VWHZDUW#LXHGX
.HYLQ 7KRPSVRQ '+6 NHYLQWKRPSVRQ#GKVJRY
-RKQ 7RZQV 1&6$ MWRZQV#QFVDXLXFHGX
*UHJ 7UDYLV ,QGLDQD8QLYHUVLW\ JUHJ#LQGLDQDHGX
6XVDQ 7XUQEXOO '2( VXVDQWXUQEXOO#DVFUGRHJRY
6KHO :DJJHQHU 8&%HUNHOH\ VKHOZ#EHUNHOH\HGX
3DXO :DON 8.2/1 SZDON#XNROQDFXN
(G :DONHU 7$&& HZDONHU#WDFFXWH[DVHGX
9RQ :HOFK 1&6$ YZHOFK#QFVDXLXFHGX
(ULF :HUQHUW ,QGLDQD8QLYHUVLW\ HZHUQHUW#LQGLDQDHGX
%UDG :KHHOHU ,QGLDQD8QLYHUVLW\ EZKHHOHU#LQGLDQDHGX
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:HGQHVGD\0DUFKWK
&KHFNLQDQG,QIRUPDO5HFHSWLRQ %LVWUR/REE\ SP
7KXUVGD\0DUFKWK
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DP
6RIWZDUHDV&\EHULQIUDVWUXFWXUH([SHULHQFHDQG3HUVSHFWLYHIURPWKH16)²-HQQLIHU
6FKRSI
5RRP DP
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DP
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+RZFDQHGXFDWRUVDVVLVWLQWKHSURGXFWLRQRIVXVWDLQDEOHUHXVDEOHVRIWZDUH
WKURXJKEHWWHUHGXFDWLRQLQFRPSXWHUVFLHQFHDQGVRIWZDUHHQJLQHHULQJ"
5RRP
+RZFDQZHGHYHORSVRIWZDUHVRWKDWLWLVLQKHUHQWO\UHXVDEOH" 5RRP
:KDWRSWLRQVRWKHUWKDQ16)DUHWKHUHIRUIXQGLQJVRIWZDUHLQIUDVWUXFWXUH" 5RRP
%UHDN SP
5HSRUWVIURPEUHDNRXWVHVVLRQV 5RRP SP
'HQQLV*DQQRQ´&DQZHEXLOGFRPPXQLW\DSSOLFDWLRQIUDPHZRUNVIRUVFLHQFHWKDW
OHYHUDJHFRPPHUFLDOSURGXFWV"µ
5RRP SP
%UHDN SP
0HHW	JUHHWFDVKEDU %LVWUR/REE\ SP
'LQQHU 6FKRODUV+DOO SP
)ULGD\0DUFKWK
1HLO3&KXH+RQJ´&XOWLYDWLQJ6XVWDLQDEOH6RIWZDUHIRU5HVHDUFKµ 5RRP DP
&OLIIRUG/\QFK´6RIWZDUHDQGWKH/RQJ+DXO6RIWZDUH'HVLJQ$GRSWLRQ(YROXWLRQ
DQG&XUDWLRQLQD&\EHULQIUDVWUXFWXH&RQWH[Wµ
5RRP DP
%UHDN DP
%UHDNRXWVHVVLRQV	GLVFXVVLRQRIVXEPLWWHGSDSHUV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'LVFXVVLRQRIVRIWZDUHVXVWDLQDELOLW\RSHQVRXUFHVRIWZDUHDQGYDOXHWR
VPDOOVFKRROV	06,V
5RRP
%R[/XQFKDQGGLVFXVVLRQ 5RRP SP
6DQMLYD:HHUDZDUDQD²7LWOH7%$ 5RRP SP
:UDSXSLGHQWLÀFDWLRQRIDUHDVRIFRQVHQVXVDUHDVRIODFNWKHUHRIGLVFXVVLRQRIZULWLQJSODQV 5RRP SP
7KDQN\RXV 5RRP SP
$GMRXUQPHQW 5RRP SP
$SSHQGL[3URJUDP
&\EHULQIUDVWUXFWXUH6RIWZDUHDQG6XVWDLQDELOLW\:RUNVKRS
3URJUDP$JHQGD0DUFK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